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AD4 Ehxtromagnetic  Interference Characteristics, Measurement  of, MIL-STD-462C.

AD5 ADCS RPU Interface Control Drawing, Ref. 8212-2oOE380

AD6 ADCS T?CU Interface  Control Ihawing.  Ref. TBD

AD7 STE-PS Platfcxm  Simulator Operation and Maintmancc  Manu&Ref.  ADII-372~MUQ3CN
. - ;

_ -
1.133. . Rekena? -tation . L . .,- .. -

RDI. ATN-K,L,M  Genexal  Inshu~e~t~Intezface  Specification, Ref. IS-3267415

RD2. Single Space Segment, Searcli & Rescue, DCS System Specification

Ref. MO-RS-ESA-IN-0087.

. .

1.13. Acronym List

AD

A-DCS

*G(:

AMSU-AI
AMSUX!

ARGOS

ASCAT

AVHRRl3

BOL

\ C&C

CAM
ecu
CR

I CRA

DBU

D C
DRU

DSPG

DTA

EGSE

EMC

A p p l i c a b l e  D o c u m e n t

Advanced Data Collectjan  system

Aknatic  Gain Control

Assembly, Integration & Test
Assembly, Integration & Verification
Advanced Microwave Sounding Unit 1

Advanced Microwave Sounding Unit 2

Metecrological  Data Collection and Location System
Advanced Wind Zkaaer&wr

Advanced Very High Resolution Radiometer

Beginning ofLife  . .

Command & Control

Coarse Acquisition Mode

Central Computer Unit (SVM)

Customer Furnished Insuument

Combined Receive Antenna (A-mS, SARR, SARP-3)

DigitalBusUnit

DirectCurrent

Data Recovery Unit

Distributed Single Point Grounding

DCS Transmit Antenna

~Electrical  Ground Support Equipment
Elecuomagnetic  Compatibility

_ -_i.
.T ..

_ -

. . I
._

-.  -
: .

. ”



OCOE Over Check-Out Equipment

OMl OzoneiMonitoring  Instrumem

P/F

P/L

PA

PCU

PLM

PMC

RD

RF

W C

Platform

Payload . -

ProductAssurancc :.. ’- _ .. . _.

Powercon~onuni.t~  I . . I . .

PayloadModule  .
_.

- -

PayloadModuleCoin+tu

RefelmeDocumat

RadioFrequency

RadioFnquencyCompatibiIity

RF Filter

rootmeansquare

round  revolulioIs  per minute

RateReductionMode  .

Re&ve  ; Receiver

rms

rpm
RRM

Rx

S&R

SIC

sn

s/s

I
SARP-3

SARR

SEM-2

SLA

SVM

TBn-v

TBC

TBD

Tc

-KU

-l-I-&C

TX

YSM

.
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SearchandRescue

SPacccraft
satellite

Subsystem

Software

!karchandRescueRucesor

SearchandRescueR~  .

spaceEnvWnmen tal Monitor

S&R L-band TX Antenna

Service  Module

. .

:

lkrmal Balance I ‘Ihennal  Vacuum

Tobeax&med

Tobed&&

Telaxmmand

lhanlal  Control unit

Telemetry

Tracking, Telemetry. and T’elecommand  (LEOP,  Emergency, and Stand-by)
. .

Transmit, Transmitter

Yaw Steering Mode

1 I Adcs I tcd.doc]
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The receiver characWstics  are the following :

A-DCS
Ref.  :
Issue  :

.
ig I

MO-ICC-MMT-DC-0001
2 Rev.: 0
June  12”’ 1998
1.6

. .
centreFrequency 401.65

AnterulaPokization RHCP .’

1333. control unit .: :
. . . . .

Thecomrolunitsequentiallysurnsthcsearchunitchamrls.ItmpyrsPbinnryestimateof~‘~  ..... .-
signall~v~andfrequency.~~digital~arestoredintheCoaadUnit~~~~f~~

assignment of a DRU to a particuk  receiver outpk  signal.

1.233. Data Recovery Unit

TIE DRUS perform the following  signal ~LIIKX@  .: acquisition  of the carrier, signal  demodulation  bit
synchronization  frame synchro~o~ Dopphx  counting ckammutati~  and f-g Of the data.

1.23.4. Telemetry Encoder and Memary . .

ThetelemetryformatterimerrogatesthebufferintheDRUs.Wheathtbuffaisfull.thecncoder~

aco~toshiftthebitsimommary.Whenthedaultransfasignal~omthesatellittisreccivedby

the encoder. it transfers the data out of the memory to the satellite. . .

1.235. Transmitter

The A-DCS instrument wiU be able to send messages to the users mobile temhals  through itq UHF

nansminer  (465.9875 h4Hz bi-phase PM 200 or 4(jO  bps).

The usa requests will  be received at the Toulouse faciIities of CLS, the CNES subsidiary in charge of

the operations of the ARGOS system. These requests will  indi&&  the identification of the destination

terminal.  the message to be transmitted at 200 bps (or 400 bps) and  the time constraints (if any).

Taking into account the above and the status of the ARGOS system, the DownIink  Message

Management Centre  (DMMC) will prepare the uploading of the request to the instrument through one of

the Master Beacon of the ARGOS system.

The best situated Masta  Beacon is sekcted  by the DMMC and the message to be uphked  is sent to

lhrs  Maser  Beacon through t&&al public newark  This  uplink  message contains the information

necessarytoFKepanthcQwnlinkmessagetobesenttotheusataminal.

‘The  uphk message is a “normaI”  ARGOS message the con&x%  of which is anaIysed  upon  reception by

the instrument which in tum prepares the downhk  mssage to be included in the clownlink  HDLC bit
mearn  nansmiued by the UHF tramminer. .

In summary the function described is independem  of the sateWe operati&  and has no impact on them,

e.g. the downlink  is permaxnt  and when there is no downIink  message. the downhk transmits
VE~E~E~E... . .
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1.3. METOP  SYSTEM OVERVIEW

13.1. Spiesraft  Architecture Concept

(For information only)

The METOP  spacecraft is a geocenhic.  three-axis stabi&d~satellite  placed in an Earth Sun= _

synchrcqws  orbit. . _ . .. . . . ..’

‘he satellite  consists  of the Seavice  Module (SVM) and the Payload Mod&  (PI-M).

ThesvMprovides:

lntelfu  with the launcher

On-board data acquisition
. .

Power generation, storage, distxibution . -

Housekeeping : SVM thermal  control, pyro aad thermal knife command generation

The PLM provides :

- himumentacwmmodationestate

- lnsuumexit command  and contxol  interface

- Measurement data acquisition and storage

- Measurementdatafonn@~  anddownlink

- PLM thermal control
. .

- Instrument  housekeeping and thermal co&o1

.- Power conversion and distribution .

The  METOP  satellite in-orbit configuration is illustrated in Figures 1.3.1/l.  The internal PLM lay-out

1s illusnated  in Figure 1,.3.1/2.

‘The A-DCS interfaces with the following PLM units :

- the NOAA instrument  intaface Unit (NTU)  provides  all commandandconUolint.efacestotheA-

DCS. i.e. con6guration  and mode switching  (commands), command “er&ibs  houselreeping

telv a&is&ion,  and clock and time manag- The NIU g7w acquires the mement  data
from the insuument.

- the Power Conversion Unit (PCU)  provides the A-DCS with the regulated buses.

In addition, the Thamal  Control Unit (TCU)  provide5  heater power supply far the

the units.
tkamal  control of

1 lAdcsIud.docl
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13.4. Satellite Mission Phases and Operations

13.4.1. Mission  Phases

During  its lifetime, the satellite is opera& through the following mission  phases :

Launch phase _.- -:. .-

Acquisition Phase

Thisphasestartsattheendofthelaunchphaseand~~thesatellitehasacquireditsoperational

attitude and orbit with its appendages deployed. An initial. acquisition sequeze  lead@ to a system
secured state, is followed by a Bnal  aqkition  petiod.

Commissioning Phase

Thisphasestartso~theanitudeandorbitha~’beenacquiredandcoversthe~thatsubsystans

and insuuments  are checked  out. It ends when the payload is operational for the nominal orbit.

Fqr METOP-1, it ‘&arts  when the satellite is still drift.@  to achieve the nominal local solar .&ne  of

09:30.

- Routine / Operational Phase

Thisphasestartsattheendofthecommissioningphaseaadcoversthetimewhtnthe~~mentsare

operational and the times when orbit maintenance manoeuvres are perfomuxi.

13.4.2. Satellite Operational Modes

(For information  only)

This section describes t$ satellite operational modes..

1.3.4.2.1. .Nominal  Operational Mode

The nominal  operational mode for METOP SVM is the Yaw Steering Mode (YSM’).  During this mode,

.the PLM is in its Operable Mode : the instrumem~  can be nominally  operated through their different

modes.

1.3.4.2.2. Orbit Control Modes

Orbit control manoeuvres  far altitude maintenance or ixlination  maintenanrp.  are performed in SVM

Orbit Control Mode (OCM) or F&e  Control Mode (FCM).

1 During the Yaw Steuing  Mode (YSM).  the.  satellite Z axis (yaw) is steered  according to sinusoidal

function over the orbit with au amplitude of about 4 deg.

IAdcr  I ncd.doc)
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1.4. INSTRUMENT OPERATIONAL MODES

1.4.1. operatioMl  ConstrsintF .*

Toassureproperinsrbit~ati~oftheA-DcS,catain~~arctobeobsavedduring~: . .
mission phases (see 5 L3.4.1.). These are : : _ : .~_. __ --.

WheninitiatingtheA-DCSMissionMode.theRPUshallbefirstswitched~al2~~~period

shall  be observed to get temperamm  stability for the US0 before any of the DRUs is switched ou.

The nominal operating mode for the A-DCS is the  A-DCS Mission Mode T&re is no specific

requirement from the  PLM during this mode.

IncaseofPLMfailure,theclock/signalaadpowa(lO&u(V)maynabeavailableatthe
instrument interfaces for a maximum duration of 36 bwrs.

ihe measurement data acquisition of Digital A Data from A-DCS may be corrupted in case of
spacecraft failure (i.e. Data Enable atxi Clock interrupted and Sync. pulses present). In this case, the
instrument shall be reset by grouud  commaud i.e. by poweing  down to Off Mode and following

powering up the instrument to Mission Mode.

1.4.2. Instrument Mode Overview

1.4.2.1. A-DC!3 Off Mode

During the A-DCS Off Mode, the A-DCS is u&ed. No service (telemetry, monitoring...) will be
performed  by the METOP  satellite, except thermal control. .t

_*. . .
ThisOffModeforA-DCSisused:

. .
.

- during the METOP launch and acquisition phases.

- dunng the MJETOP  contingency cases (see 0 1.3.4.2.4,).

- during the METOP safe mode (see 0 1.3.4.25.).

The Switched TLM bus is available at the hwument  interfaces only during the PLM Stand-By and

Operable modes. The temperatures  will be monitored only during  these PLM modes.

I
All interface power buses and signals shall be available at the interfaces of the A-DCS to exit this mode.
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1 5 . INSTRUMENT LAUNCH AND IN-ORBIT OPERATIONS

-.. 15.1. General

Instrument operational constraints are presented in 0 1.4.1.

The minimum time between two consecutive commands is .specified in 0 32.2., except as &ted
. .

. . _. .
below. .

. . ..
-_- . I

A-DCS telecommands are described in 5‘3.2.2.  - -
. ‘.

The acknowledgement of the commands’ by the ‘instrument is not done on-board but on the ground

with Digital B and Analog Housekeeping telemetry points, as d&bed in Q 32.3.

Instrument operations during tests are described in Q 5.

15.2.

.

instrument Sequences to A-DCS Off Mode

1.5.2.1. Nominal Sequence to Off Modc . .

The A-DCS instrument sequence to Off Mode shall be as following :

I
’ 1)  TBDma

I
1.5.2.2. Emergency Sequence to A-DCS Off Mode

In case of emergency (including depointing), the same command sequence as described in Q 1.5.2.1.

shall be issued by the NIU to the instrument, to switch down the A-DCS to Off Mode.

This emergency switch-off sequence shall be completed within 50 s.

No power and no interface signal will be available at the interfaces.

, Removal of all power buses is another way to trigger the A-DCS Off Mode.
. .

Note : Handling of measurement data may be switched off immediately after emergency signal

reception by the NW.

’ .

153. lnsttument Sequences to A-DCS Mission Mode

The A-DCS instrument switch-on sequence from Off Mode into Mission Mode shall be as following.

The temperature constraints are presented in 0 2.3.2.2.

Remark : this sequence is also applicable after an emergency sequence to Off Mode triggered by the

removal of all power buses. .

Instrument Initialization

. . i.:.

1) -I-B&a
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2.13. Instrument Reference Frame

I The A-D& insaument  RPU and TXU Unit Mace Refaam  Frames,  F-m. F-h, with

theoriginbeingattheidaencepoim,isasnpfinevrintheM~~‘~C~lDrawings(~~_  _ _

0 2.1.4.1.X. . _: . .
,. ..,

. .

.,i
2.1.4. Interface Drawing!5

2.1.4.1. Meshanical  Interface! Drawing

I TheA-DCSinsaumentRPUandTXUunit~~~and~~~~ate~~in

‘V the following interface drawings : - :

- A-DCS RPU Inkfake  Control Drawing

Ref. TBD-,  (reference is 8212-2OOE380,  Issue 10. dated December 1990)

- A-DCS TXU Interface Control Drawing

Ref. TBD-,  &&ence  8212-3OOE380,  Issue 9, dated December 1990)

These drawings are illustrated in the following pages. Tii the reiease  of proper drawing$,  tbese.are

representative for dimensions (overall envelope), footprint  and conmcttoc  faces.

2.1.4.2. Thermal Interfambrawing . .

I
The A-DCS insmqent  RFW and ‘IXJ unit thermal interfaces are illumated  in TBh.

2.1.43. Field of View Interface Drawing . .

Not applicable f&r &CS.
. .

.

.

. .



MATmA  MARmu  SlMcE A-DCS
Ref.  : Mo-Ic-MMT-Dc-ooo1
ISSUE :2 Rev.: 0

z
: hmc  1P 1998’
:2.5

2.2. MECHANICAL INTERFACE DESCRIPTION

22.1. Wyslad Envelope

I TheA-DcScomprisestwoseparateunitsthatarcintananymoumadwithinthc~O~PLM.Thcy

canbe~inanydirectionon~(lengthxwidth)~~~maximum harnesslengtb  -_
.

between the A-DCS units is 2 metres. -. . - .

ThemaximumharnesslmgthallowedbezwemA-DcSunitsislimi;edbytbdrdectricrlperfamana  .

requirements as defined for the harness. (see 0 3.7.). Its nshanlcal  configuration  is TBh (90 deg.

bending configuration  shall be possible  up to TBD~places).

Receiver and Power unit  (RPU) 1 365mm ! 28omm .I 195 mm
I

I I Transmitter Unit (TXU) I 31omm I 28Orllm I 195 mm I

1
Dimensions in&@ mounting lug and ~exwelopes.

2.2.2. Field of View De&Won

This ICD covets  only the accommodation of the A-DCS ektronic  units. Antenna and ahtenna patterns

are covered in RD2. Therefore field of view requirements are not applicable.

2.23. Mass Properties

The mass properties of the A-DCS units are given in the following tables. Tk co-c~dinate!  system used

I
is the Instrument  Interface Reference Frame for each unit, i.e. F-m and F-m.

.
2.23.1. Mass and Centre of Mass Location

The A-DCS unit centre of mass locations have been measured without the attachment bolts and

WaShITS.

A-DCS Spt!Ciflf!d
MiW

Centre of Mass Location
with  Respect to the Reference  Point

.(*05 mm)

I I

RPU

TXU

Inter-Unit Harness

hDCStJNlT V#UMSUNlT WADCSUNlT
16.0 kg - 161.5 ‘IBC- - 133.3 TBC- + 88.7 TBC-

8.0 kg -l-BDADCS TBDADCS TBDq
mDrscs kg

I I
I I TOTAL I 24.0 kg (without harness) I

A-DCS Mass Ro~edies
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2z4.1. Mounting Description

?he A-DCS units are conducrively  couplexi  to the insick  surfs of the PLM.
.

Thefollowingtabledesuibestheinsaument’mountinghardwarc:  -.. .. -.

Module/Unit Bolt Ins&. Mounting Length(m)  _ T0hj"tt(mj.

j&l>= fb Hole Diameter
(mm)

RPU M4 . 5.5 TmEr TBDm 14

M4 s-5 TBDMET TBD& 12

I

[

Tolerances are specified  in the intexface  drhings  (see P 21.4.).

2.2.4.2. Mounting Hole Position and Reference Point (Hole)

The definition of the mamting holes and the htnuwntRef~BoltfarA-DCSRPUarxiTXUare

given in the Mechanical Interface  Control Drawing (see 0 21.4.).

23.43. Mouhng  Swfaces

RPU and TXU

Side

METOP  Side

slllface  Coplanatity

surface roughness of attachment face

Total area of the mounting surface

sllrfacx  Flamcss

Surface roughness of attachment face

Shimming Auxracy for Flamess

0.13 nim

5 1.6 microns  RA  .

coxlductively coqled  +ing
thelxilal  iiller

(see 8 2.3.4.1).

LessthanO.l mmin 1OOmrn

5 1.6 microns R.A

N/A

2.2.4.4. Instrument Lmation

Ihe mounting surface for the A-DCS RPU and TXU  units is TBh within the PLM

23.45. Materials

RPU and TXU Unit Baseplate Aluminlum (detailed alloy : TBD-)

Side Unit Mounting Area Finish Alaline 1200

METOP  Side PLM Stnrcture Aluminium skin with a honeycomb core

Attachment Bolts and Washers ntanillm bolts with stainless steel washexs

2,2.4.6. Thenno-Elastic  Interface

Not applicable for A-DCS.
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2823. Interface s- Design

For METOP,  design loads (qualification  loads) are ape&e&I  as fallows  : De+@ Loads  = 1.23  X Rigtn

Limit Loads

F~acceptanceplrpose,acccpaaal~shanbeusbdbesedon~~LimitLoads~~~~~~  *

from cou&d  an@&, whichevaloads  are higha. .-
. _-

‘234$4. .M@numFIightLhitL&dsi  -

FlightLimitsLoadsareenvelaping.~loads,induding~manufacaaing.hanllinn,~~

aad grolmd  tesring  (excluding qualification testing).

Themaximumallowablefligtalimitl~~atthcinstnrmmimafactanacfrmcatstothtPLMsauaurt

a& the followiIig  : .

The A-DCS units  shall be designed against a quasi static  design load of 40 g applied for

dimensioning :

- attheunitCOG

- in ally spatial direction

2.2.8.2. Safety Factors

Safety factas shall account for haxracies in predicted allowable and appliexl  stresses or loads due to

analysis ururtainties,  marmfactuing  tolerances, scatterinmatehlpmperties,settinginterface.  *

Safety factor shall be applied on top of the ‘Flight Limits Loads and are given in the foRowingtable  :

t
ComponentsLoad  Case5 Minimum Factors of Safety

Prooc (a) YkM (b) Ultimate

General Structure. Metallic . .
l Verified by Analysis and Test - 1.1 1.5 >’

. Veritkd  by Analysis only 8 _ 1.25 2.0 ,.

Non-Metallic Structures

. Verified by Analysis arxi Test 1.2 (d) -1.5

l Verified by Analysis only (b) _ 2.0

Acmatmg Device Cables 2.0 _ 3.0 .

a) Proof factor applies to Flight Limit Loads

b) In case of structural qualification teats performed 011 potential flight hardware, the yield FoS shall be

equivalent to the states Ultimate FoS.

c) Use of this option requires prior approval by ESA

d) No yielding is permitted at Roof Load .
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2.3. THERMAL INTERFACE DESCRIPTION

.23.1. Thermal Control  Concept .

I
TheA-DCSRPUandTXUuIlitsarecategoryBudtS.~~diSrcSpOllSiblefortheunit  -

~~design.~~‘ofthcqtanal~~.fartbcse~is~thc.  -. .

EsponsibIIityoftheMErOPPLM.  - . _- . : . ‘. _._ .

,
23.1.1. TherinaI  Control During  NominaI  Operations

The nominal  operations  comqxmd to the  A-DCS Mission Mode.

Duringthesemods,theinsaurrmtunitternpaatureiscantrolladbypassivedesignsupplemeatedby

heaters. IheMET’OPprovidedheatekandtem&aWesensors aremountedextanallytothetmits.

23.12. Thermal Control During Non NomInaI  /Contingency Operations

lhe non nominal / contingency mode co&ond+heA-DcSOffMode. . *

During this mode,  METOP provided heaters are used to maintain  non-opezational  temperatures  and are

controlled using internal  thermostats. ‘Ihose  are external to the A-DCS units.

23.2. InstrumentTbermalRequirements

23.2.1. Instrument  Temperature Range

2.3.2.1.1. On-Orbit Temperature  Range

Instrument intemal  temperatures will  fall within instrumqnt  design limits as long as the interface

temperatures as defined in 5 2.3.2.2. a& maintained.

2.3.2.1.2. Ground Testing Temperature  limits

The rnterface  temperatures as defmed  in 5 23.2.2. shall not he exceeded during ground tests.

The nunimum  operational temperature of -5 deg. C can he reduced down to -10 deg. C with reduced

mstrument  performances.

2.3.2.1.3 Ground Storage and Transportation Temperature Range

During ground storage, with the instrumeat  instaIled  on the satellite, and during uanspwtation  of the

complete spzecraf&  the temperatwes  of the instrument will  he maintained in the range :

-3oto+ 6odeg. c
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233. Themal  Control Budgets

233.1. Heater Power Budgets

Not applicable for A-KS.

2333. Instmment  Thermal Dksipatiibn .

A-DCS Themal  Dissipation (Watts)

Satellite Nominal Ojxming  Modes Safe Mode

MinimumDissipatiou I MaximumDissipation  min/Max.

operaring  Mode OffMode OpemingMocjes OffMode
BOL EOL EOL

40 0 40 0

d/20 0 O/20 0
I

TOTAL 40/60 0 40/60 0

2333. Heat Exchange Budgets

The A-DCS units are conductively coupled to the MElOP  PLM

2.3.3.3.1. Conductive Heat Transfer Budget

Not applicable for A-DCS.

. .- i-.

2.3.3.3.2. ‘ J o i n t  Charactetistics  .

The A-lXS units are conductively coupled to the i&de  of the PLM  panel using thermal filler.

2.3.3.3.3. Radiative Heat Transfer Budget

lhs section is not ap@licable  to A-DCS.

:
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2.3.4.2.2. Thermo-Optid Roperties

The A-DCS unit surfaces are black painted

theano+calpropatiesofule~~givenin~~owingtable:  .

w Acronym I sulface/Matelial ~~sotarAbsorptance  .e _

BOL l EOL*  - ‘EOL l . -Emit-

5% 6yr. . tanai

BlackPaintChem@azeZ3O6 0.95 0.95 0.95 0.90

* : these values are not normally applicable but are quited  for lh modelization  (ESARAD).

A-DCS Mat&d The~Pro~s

’23.43. Thermal Heat Capacity

N o d e Tberma~ Heat CapnciQ  (J/K)
Nl TBDm

Nl ~&DC5

23.4.4. Instmment  Temperame  Mesummed

This  section is not applicable for A-DCS.

23.45. Heater Ddhition

This section is tit applicable for A-DCS

23.4.6. Them Interface Models

Required Model for A-DCS : No

.
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3.1. ELECTRICAL INTERFACE OVERVIEW

8 3.8 @MC).

TkcommandandhoWkeqhgbudgettitIleinsrmmentIsasfoIlows:

-~15pUlSediscretecOmmands

- 7 level discrete commands

- 16 digital B telemetry parameters, each 1 bit

- 20 analog telemetry parameters, each to be converted to 8 b&s within NIU.

Figure 3.1-1 gives an overview on tk elecaical interfaces  between PLM, RFF, DTA and A-DCS as

well the A-DCS intunal interfaces between FWU and TXU.

. l l 22v Ylirl  Power Bus
W

PCU +22V Switched TLY Bum

c *

NIU

RPU

I 0.22 kttz  Clock

Data Output
*-

-

A-DCS

Figure 3.1-I  : A-DCS Elecbical Int@ue Overview

. .

i- -.
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The  hETOP satellite will povide  cqnbilities  far pmpmgmmiq& oft&A-lXSofupto36hours.

Tbeirmmmtshallcqpewithtbispre-B pai~mdmtmpireanyintamdiate~  _

andAlprou!ss. _ .‘.

The satellite shall provide to the instrument all commands which are listed in Table 3.22-l.
.

,
\

2  lDCsPulsecm2 I -r-me  I I
I

3  DCSP#eCh+lD3
I I

! !-! I
4  JxsPlllsecMD4

5  DCsFmecMD5

6  1DCSPulseCMD6
I I I

7  DCsRlkecMD7 ! !-! I --Y
i.. -_

8  DCSPulseCMD8 I !-! I
9 DcsPulsecMD9 I b=I I
10 DCS Pulse CMD 10 ! - I-! I
11 ~DCsFlllseCMD11 ! . 1 Puke 1

t
12 IDCS PulseCMD 12 ! I Pulse  I

I I 1.’
13 ~DCShlseCMD13 I I-l 1..
14 Des Rtlse CMD 14 ! I-! I
15 DCS Pulse CMD 15 ! 1 puisc  ~Toexecutethe  Level DismeteC

I I I
16 (DCS Level CMD 1 ! p-y I
17 ~DCSLevelCMD2 ! p--q I
18 1DCSLcvelCMD3

19 DcsLevelcMD4 I Level I
1

20 IDCS Level CMD 5 I-4 I
21 DCS Level CMD 6 L e v e l

22 DCS Level CMD 7 Level

TabIe 3.2.M : Telecommand Lkjinihn
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6) DCSPUkCMD8

~&DCS

9) DCSPuIseCMD9

TqDcs~ : _ .. . . .

10) DCSPukCMD10
_’.- , .

TBD,,&

11) DCSPukCMD11

TBDADCS

12) DCSPulseCMD12  . :

J-BDALXS

13) DCSPulseCMD13 . . .

TBDADCS

14) DCSPulseCMD14

TBDADCX

15) DCSPUkCMD15

TBDADCS

16) DCS Combined Level CMD 1

-l-BDlgcs

. .

M+n) DCS Combined Level CMD II

‘IBDADCS
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3 3 3 3 . Digital B Telemetry

me mnt ~1 pti& & mgital  B telemetry as listed in Table! 3.2.3-i.

‘lbDigitalBtelenx%ypoimsshallbedef.inedasfollowing:

1.) ADCS  Digital B TLM I . .’

: TBDmcs

2.)ADCSDigitalBTLM2  .

TBDADCS

3.) ADCS Digital B TLiU 3

4.) ADCS Digital B TLM 4

TBDm

5.) ADCS Digital B TLM 5

6.) ADCS Digital B TLM 6

TBD&

7.) ADCS Digital B TLiU 7

.

.

i.- -.

8.) ADCS Digital B TLM 8 _

9.) ADCS Digital B TLM 9

TBDmcs

IO.) ADCS Digital B TLM JO

TBDADCS

Il. ) ADCS  Digital B TLU 11

TBDADCS

It.)  ADCS Digital B TLU 12

TBDADCS

13.) ADCS Digital B TLM 13
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Following are the Digital B Telemeuy status as function of the diffmm- :

. .

IS+n  DCS Combined Level CMD n ~QlDCS TBDADCS

T&it 3.2.3-J : Instrument Digital B Teiemeby vs. Commands
.
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II.) DCSAnalog TIM3

~bcs

12.) DCS Anal0g ThIf  4

13.) DCS Analog TIM 5

14.) DCS Analog TLM 6

IS.)  DCS Analog  TlM 7

TBDADCS

16.) DCS Analog TLU 8

17.) DCS Analog TZM 9

Ref. : Mo-Ic-MM-r-Dc-ooo1

A-DCS
h : 2 F&v.: 0

z

: June r2& 1998.
: 3.11

_. _ .

18. ) DCS Analog 7Z.M 10

TBDADCS

19.) DCS Analog TLM 11

20.) DCS Analog TLhf 12

TBDA

The  analog telemeny shall have the performance as defixd  in Table 3.2.3-2. The transfer function
between physical range and voltage range is part of the deliverables / as-built data.
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Following are the Analog Telemetry status as fumtion  of the di&rcm teleaxnmds :

Nr. Tehommaud ‘Analog Tekmetry  Status

R&e commands

1  DCSRllseqaDl .T=)lqcs.  -.

2 ,  DCsFulsecMD2 : . TBDAscs . ..TBDm

3  .DCs’F+llsecMD3 . TBDti tiD&
I I I

4  JDCsPulsecMD4 I TBDAlXJS ~~DADCS

r-- I5 DcsPulsecMD5 I ~bcs

I. 6  ~DCSPulseCMD6 TBDm I ~&DCS

1 7  lDCsPulsecMD7 I’ _ - I=ADCS
1 8  lDCSPulseCMD8 I ~hncs

1 9 ~DcsFulsecMD9 I ~&DC3 I TBDA
I I I

10 IDCS  Pulse CMD 10 I TWtDCS ~hDC+

I I11 DcsPulsecMD11

I I12 DCS Pulse CMD 12 I TBDADCS I TEIDCSCS

I I13 DCsPulsecMD13 I mhDC3 I TNUJCS
I I1 4  DCsPulsecMD,l4 I TBDADCS I =hDCS
I I15 DCS Pulse CMD 1s I TBDADCS I ~&DC5

Level Commands (combined)

16 DCS Combined Level CMD 1 TBDADCS TBDADCS
. .. . .

. ..
I I

15+n DCS Combined Level CMD n TBDADCS TBDADCS
-

Tabk 3.2.3-3 : Ins-nt  Analog Teiemeby  vs. Commands
.

. _.-‘

. -



A-DCS
Rd. : MO-IC-MMT-DC-0001
lsJue :2 Rcv.:o.

: Jme121998
: 3.15

3.3. bfEASUREhdENT  DATA TRANSFER FUNCTIONAL DESCRIPTION

33.1. DataRate

TbesedataarenotpacketizedwithintbeinsUumem  . .
_._ . . .

.

33.2. Measurement Data Acquisition

The interface shall consist of the :

- Data Enable pulse line

- Data Clock line

- Data Iine.

TheA-DCSserialdataareclockedintotbeNIUatabitrateof8.32kbpsbymeausoftbedataclock

whenever the data enable pulse is presented to the  instrument

Both clock and enable pulse shall be delivered by the NlU.

The acquisition shall comply with Figure 3.3.2-l.

TBDI~~J  8-bit A-DCS data are storexl  internally of the instrument witbin a memory buffer.  The  data is ’ -i.

considered as a byte stream independem-on  innznal message format. The first data word of a 32 second
cycle will be available for readout Tdbcs after start of the respective  cycle (refer to Figure  3.3.2-la).

Td, defines  the start of the Data Enable pulse relative to the start of the 0.1 seconds (NIU internal)
c y c l e . . .

Td, shall be (66 l 8 + TIJ~+ 2 * T~3p /S). T8.m  is tbe time period of the 8.32 kHz  Clock (CLU). .’ _,

Note: Td, is approximately 63.51 ms + lo”

During  the (continuous) data acquisition the Data Enable pulse shall repeat after Ts,. Tsm  shall be

8 l T,,>.

Note: Ts, is approximately 961.5 ps + 10” .

lhe words shall be separated by a gap in the Data Enable pulse act. to Figure 3.3.2-lb.

The 8.32 kl-lz Clock is derived from a free running oscillator in the NHJ. Ihe Major Frame Syx(32 s)

is derived in the NIU from the OBDH Bus Broadcast Pulse. The  OBDH Bus Broadcast Pulse is

generated by the oscillator in the CCU on the Service Module. The leading edge of the 32 s Pulse  will be

phase correlated to the 8.32 kI-Iz  Clock
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Jit 0 I 1

Word0 -’ Q 6
(S-&on Word - MO HEX)

word1
‘ 0

fSwu.~
0 DRU Numbe (1)

Word 2 Sensor  Number  (2) parity  (3) MSB
Iml3m  (4)

Word 3 Level  3l6 (4)

Word 4 T i i  En0 (5)

Word 5 .Tiix2OQ  .

Word 6 rr,snorn

Word 7 rr,snorn

Word 8 n>-(7) 0 0 0
I

0

W o r d 9 Sa1sorGroup1Word1(8)

Word 10 Sa~sorCimup  1 Word2(8)

Word 11 %&or  Group 1 Ward  3 (8)

W o r d  1 2 smsof  Group 1 Wad.4 (8)

. f 4ro4x8salwrwcxds

Word N-2

Word N-l

Word N

MSB
Doppla  8123 (9)

Doppler  8123  (9)

Doppkr  8/23 (9) Parity (10)LSB .

Notes : see Figure 3.3.3/3. .

Figure 3.3.3/I : A-DCS Message Data Format
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(1)

0

(3)

(4)

0

0

0

0

. , -

~DRUNumber-3bitsdefiningDRU~asfonows:TBD~scs-  . . -’ . .

NumberofSensorGroups-4~tsi~gthenumbaofscnsorwordsin~messageEach

sensorgrouprequiresfourdatawohds,therefoPe,the~ofscrwnsdetaminesthemessage

length. The 4 bits are axkd as follows : TED-

Parity : 1 bit even pa&y of the previous eight bits

Level - 6 bits containing RF level &nmation.  Ibe level (in dBm) is dUami& by the
expression : L = -140 + 05644.N (w&a N is the decimal equivalent of the 6 led bits)

lime Code - 20 bits containing the time of the message transmission  ; 20 ms pkr bit. TBCm

Parity : 1 bit even parity of the previous 20 time code  bits

ID - 20 bits defining... TBD-
Undertesting,those2Obitsare:  W o r d 6  F F

word7 FF

Word 8 Bits O-3 Platfam  Simulator Number, as follows : TB&s

Sensor Word . . . TBDm .

During tqsts,  the test patterns are as follows : Word 9 00 FF
word10 FForFF

. word11 55 FF
word12 AA FF

Doppler - 23 bits containing the frequency of the message. The fkquency  is computed as follows

: F = (where N is the decimal equivalent of the 23 Doppler bits) TBD-

Parity : 1 bit even parity of the previous 23 Doppler bits

Figure 3.3.313 : Notes to the A-DCS Messagti  Data Formats’
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Table 3.4.2-l : Power Consumption Data Sheel(112)

dP/dv  @ 25 dqj. C
I

Typical Beginning af Life (W) Worst Case End af Life (W)

In&. Power Bus Mean Min. Max. Peak Peak Peak Duty Mean Mhi. Max. Peak Peak Peak Duty Failure

Mode Power Power Power Power Duration Cycle Power Power Power Power Duration Cycle Power

Dff Mode 28 V Main Bus 0 _ _ _ - () _ _ _‘I_ _

28VSwilchedTMBus O/ - - - - _ ()/ :;_ _ ._

0.04 ’ 0.08 .
*

IOVInterfaceBus  0 - - - - _ 0’ _ _ _ ‘_

TOTAL O/ _ * - - _ o/ - - - .- _

0.04 0.08

Mission 28 V Main Bus 21.75 -racm 22.40 Tacm

Mode:
.

28 V Switched I’M Bus 00.04 00.08 -
Sland-By

IO V Interface Bus 00.01 00.02
(lbm-On) _’

TOTAL ' 21.80 22.50 1

. . .
, ’

.3 In off Mode,  lbe power consumption on lbe S&itched Tempenrlure  Telemelry  bus is 0.04 W when lb& bus is available al lbe instrukenl  inleaface. Olbenvise il is 0 W.
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3.43. Power Electriti Interface Requi~~k

Data Sheet Code

+28  V Main  Potier Bus DCS APB

+u)VSwitchedTLMBusDC$ BPB

+lO V Interface Bus DCS DPB

Table 3.d.3.I  : A-DCS Power Inte#aces

Inte!rfacemcuit

Wg. 3.4.3.2-l

Fig. 3.4.3.2-2

Fig. 3.4.3.2-3

WithinthePowerlntmfaceDataSheztsin~  3.4.3.1 tlxelectricalcharacteristicsofthepowerintafaces
aredefined.

.

3.43.1. Power Interface Data Sheets

On the following pages the electrical characthstics  of the power interfaces are defmed  with oae Data
Sheet per signal. In Table 3.4.3-l : ‘A-DCS Powa interfaces’ amI  0 3.4.5 ‘Powu Pin Allocation Lists’ is :‘_ ;.

.
referenced to these Data Sheets. :

TheperfonnancesspedfiedintheDataSheersartmaiotainedduringthemissionlifetimeandunder

nominal load and temperature range &ditioqs.  Source specifications have to be ineasurexl  at the
connector of the source and load specifica@ns  have to be ineasured  at the comxxtor  of the load unless
spe!cified olhel&se.

. .
:

Parameter D@nitions

Small Signal Impedance

Output impedance of the power supply tested with, compared to 28V. small AC signals.

Output Impedance

Linear output impedance of the power supply.

Voltage Ripple

Sinusoidal voltage ripple., including repe%it.ive  spikes and voltage drop caused by the instruments cm~ent
ripple.

Under- Voltage. (incl.  ripple & trans.)

The specified voltage range will be consi&red as under-voltage.
. -
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SignalNonamcla~ 28 V Main Power Bus

APB

Elwclass pow= :

Power !3ource  spedfkation .- _

-tF .Rfiqdmmt Remarks

Voltage 27.16 ..; 28.84 V at A-DCS input

Small Signal Impedance < 0.3 n f<~1ookH&shcxtcircuit

prowtion & line < O.IR

I’
Voltage Ripple . See 9’4.3.1.2

Under-Voltage >16V;<27.16V for<3s
(id. ripple & trans.)

I (incl.  ripple & trans.)
I I

II Transients
I ,

I See 0 4.3.1.2
I

I I
I

Max. Current <5.OA

Leakage Cuz~nt <6mA

L.imitedbyshortcirdt
protection

Short circuit proteuion  ‘Off

I I I I
1 Load Specification

II Parameter I Requirement  * I I

II Max. Steady-State Current 2.3 A .

I Current Ripple fclOOkH2

I Inrush current: 1 c 150% Max. Steady-Stare Cum  1 Steady- State after 6 ms 1

I inrush Current Rate C3OIIWpS

t

I
I

I
I

I
I I

Hames Design

PUalW!ter Rfqllke?nmt Remarks

I Wiring Type AWG 20. T4
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SignalNomenclature +28VSwitd&TLMBm

BPB

EMcclass I- . . . .
Powe!r’s4nlme  Spedflaltion:

_. -___ -.,

.

&tf!!r _ - et’ I.:- -’ .:

Vol*e . . 27.16 . . . 28.84V atA-DCSinpn’

Small Signal @edance <16oR f<1ookIiz

Voltage Ripple

Under-Voltage
@cl.  ripple & trans.)

Over-Voltage
(incl. ripple & trans.)

Transients

See 4 4.3.1.2

> 16.00 ; < 27.16 V fur<3s.

> 28.84 ; < 38.00 V fa<5oms

See 0 4.3.1.2

Laad Speck&n

PamIIK!ter Requirement

Max. Steady-State Current 2mA

Current Ripple <ImA, f< 1ookHz

Inrush Current

Hameu Design

PpraIlleter

Wiring%  .

<Ho%  of Max stdy-state  CUK. steady-statcafter3oms

. .
. -

I Resui-t

AWG 24. Tp
-.
: ’

. .
.

_ . . .
-_ I;: ;.

. -

. --

-.

’ Measured under no load condition.
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over-voltage  (incL ripple & tmns.)

lhe specified voltage range will be amsicked  as,ovcr-voltage.

Current Ripple

Ripple caused by the load pulsed curnnts (DC/DC convertex, stepper mans...).

Innuh  Current Rate

Rate-of-change of tix input aurent over time whek the load is switched ‘on’.
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‘Table 3.4.2-l : Power Consumption Data Sheet (2/t)

A-DCS I Typical  Beginning of Life (W) ’ I .. Worst Case End of Wfe (W) I
“4

Instr. Power Bus Mean Min. Max. Peak Peak P&Duty Mean Min.. Max. Peak Peak Peak Duty Failure

Mode Power Power Power Power  Duration Cycle Power Power Power Power  Duration Cycle Power

28 V Main Bus 63.50 63.50

Mission 28 V Swltched  TM Bus 00.04 00.08
M&

IO V Interface Bus 00.01 00.02

TOTAL 63.55 . 63.60

Mission 28 V Main  Bus 39.30 : 39.30

Mode: 28 V Switched TM Bus 00.04 00.08
Receiving

IO V Interface Bus 00.01 00.02 . . .
OdY

,.
T O T A L 39.35 39.40

I :D.docl

.



Rd. : Mo-Ic-Mlb4T-DcM)ol

A-DCS
Issue  :2 Rev.: 0

: .Juoe 12” 1998
: 3.24

‘IhehrntrrPOwafDf~A-DCSuni~isnataniasanuntmeiecrricalintafaceandthacforcmrdcalt

withinthefdloGingtabk
__’ .( . --

. , . * .-.

De-
. * . . ..’

. :

Il)lpical  Beginning OfLife  Power

Powa expected to be mfzamedduringinsaumentacccpance test, = basic powa.

Worst Case End ofLife Power
Specified powa the hstrument  shall nova exceed (except in case of failure).

Mean Power . .

Steady  state powa consumed~thepowabusissctatitsmanvoltageandkritha25dtg.C

temPeran=.

Min /Max Power

Min/max.steadystatepma consut&asafunctionofpowabusiptvolta8eatxlinsaumnt

temperature.

Peak Power

Totalpowacdmsumedduringaptalci.cmrerpondingtonnevernof~~duntionburingtht

consideredfuractionalmode.~ptaLpowerisgivenatmanpowa~voltageandwitha25-dcg.C

temperature. The peak powa is characterized  by a peak duration and / a a peak repetkon  duty cycle.

Failure Power Consumption

Maximumpamaocntpoweythatwillbe consuEd withalt triggaing an intanal  prouxxioli  or without

leading to a fuse blowing. .

dP/dV @ 25 deg. C .-.

Mean variation of the consumed powa with respect to the input voltage.
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3.4. POWERELECTRICAL INTERFACES

redmdant  Power CowasionUrdt(pcu).Tbe+28VMainpoWaBusisindi~yswitchbdpnd

protected.The+28VSwitcbed’lLh4Busispirwaed wImenmtfitFcUisanTbc+10vlmaface

Bus is provided by the NlU. This is illustrated  in Fig. 3.4. l-l.

Fig. 3.4.1-2 gives details of the A-DCS in- power  dishibutionm
. *

NIU El”
I A-DCS

r,, ;
I
I- - -

r
I

-_rDMc~ :
I .

,lwlIlmbmBln1
- - - l . .

------------.- I -yhww

. .-
ay*-carM d*

- - -

. I

Fig. 3.4.1-Z : A-DCS Power LJisb&tion Diagram
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.,

.Bit 0 I 1 I .2 I 3‘ 4
_.- .5 . * 6 7

.
WdCi D . 6

. .(Uwod-MoHEx)
Word1 0

fS.Ye
1 DRU Numbm  (1)

word2 0 -0) A4SB
L&&6(4)

kord 3 Lml  U6 (4)
ISI .-‘. h&B

lnnc 920 (5)

Word 4 Ti 8nO  (5)

Word 5

Word 6

Word 7

Word 8

Word 9

Word 10

Word I 1

l-ii 7/20(5)
LSB puicy(6)

.
F 0

F 0

F 0

0 F

0 F

0 F :

Word 12 0
I

F

Word 13

Word 14

Word 15

. -

_ .

\

_ . i--.

---
. _

1 Noes  : see Figure  3.3.3/3.

Figure 3.3.3R  : A-.DCS  Pseudo-Message Data Format
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333. Measurement WighI A) Data Format

Rd. : MO-IC-MMT-Dc-oool
Issue  : 2 Rev.: .o

: Jane 12”  1998
: 3.18

This section  is TBCm. . *

333.1. A-DCSMessagcsau~dPseudo-Messages
. . .

The  A-DCS insaumnt raxivcs  messages lkom plathms (ball- biroys.  ships...) aml Banhits ‘thcni _
_ .

to~satellite.‘Ihaeantwotypesofmessagcs:~arci~by.aDRU. .- .
_ _

DC!3  .Messa&s .

The DCS message structmz  is based on 8-bit  words and illustmtcd  in Figure 3.3.311.

Itslengthvariesfrom16to44wads,dependingupanthermmberdscnsarscantainedinthcplatfarm

uansmission.Each~datar~.4DCSwards~thtnumbadsawxs variesfrom

minimumofonetoamaximmn ofcQlit.‘Tbcmssagtlengthaccordingly’ anadditioml4

words with each additional semsar in the platfarm  tmnsmhion  Haxx the possible lengths  are : 16.20,

24.28.32.36.40  and 44 words.

DCS Pseud+Messages

The DCS pseuclwnessage  structure is also based on 8-bit words and illusuated  in Figure 3.3.3/2.

IIhissmr~cis’thesamnsfortheDcsmssage.withthcexccplioDofthe-datawfiich~

replaced with alternat@  strings of 1 and 0. lhc pseudo-message length is ilxed  at 16 wads.

3333. Data Format  at the A-DCS Output -. ._. -._ i._ --_

The  digital  A data acquired by the NIU from  tlk A-DCS follow  tk format as &s&ibcd  in 0 ‘3.3.3.1..

i.e. the digital A dara will consist of a succession of DCS messages and pseudo-messages.

The A-DCS is responsible to buffer the data Mthin  the insmmwt  so that the uansfa from the A-DCS

to the NIU remains within the data rate allocated in 0 3.3.1. and the acquisition process -try, .-.

described in 0 3.3.2
-.

*.. _.
TIC DCS messages  and pseudo-messages shall be transmitted to the NIU. entirely and with’ no.

interleaving of message words lkom ahex DRUs.
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, -_ -
. . syniois .  :*-. syaG2scc  : . .

No. of 8.32 kHz cycles 832&l*) 266.24 + l@ f 32

*) Toleraucc  figure for last (10th) 0.1 s p&xi  of a 1 s cycle  only. Fur the 9 first cycles the tolerance

fig~isfO.Thetol~r;mgedoeswtaffectMEIOPspedfieddPnaansfa

Table 3.3.2-I : Sync. Period  Tobances in Numbers of 8.32 klk Cjciea

Oata Enablm
pulw

:s3sunplaE ==m= w-M= .  . !=mpla’
tI. . . . . .

f’ .’
. . .

/
T8UCS

fm1dahbymd
CCSDS  appbIion  Ma

/
htdrmbymd -
CCSDS appiiihn &a

Figure 3.3.2~la  : A-DCS Measuremen!  Data Acquisition Sampling Timing
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33.4. TelecommandV~

Ref. : Mo-Ic-MMT-DC-ooo1
Issue  : 2 Rev.: 0

e

: Jmlcl~l998
: 3.14

ThcsatdlittwinmtpafonnMy~bilitychcckbawtcn~f&tbeinsmrmaaandactive

hhumentopaxtionalmodcs. . .

Noon-boardcommandvai6cabionwillbe~for~A-DCSI  ._ .
_...- ( .. -

3.2.5. METOPSpedfic~ThM Cmtrol ElecMcpr+*_ --**‘..*.  -.. --.

Not applicable for A-DCS.

3.2.6. Satellite Services +nchroaizalion

Note:SatelliteServicesarcdefinedasanCommandaadC~~~winbepaformadbythc

PLMortheSVMtosupportinsuume nt operations.

Note: thesynchronizationofmeasurementdataread~tis&linedin~  3.3.2. e . .

Synchronization signals : N/A

. .
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/Nr.( TekmetryPointName

DCSAnalogTemp.lLMl -2Oto+8O&g.C  PowercdbytheAnalogTempTLMBus

2  DCSAnalogTempALM2 -2Oto+SOdcg.C  l’yaedbytbcAnalogTanp.lLMBus

3  DCSAnalogTemp.TLM3 -20toisOdeg.C RweqdbytbAnalog.Tuxq+MBus
I

4  DCSAnaIogTemp.‘ILM4 -2Oto+SOdeg.C  powaedbythe~ogTanp.~tius

5 DCS Analog Temp. ‘lLM 5 -2Oto+SOdeg.C  FbwadbytheAnalogTanp.TLMBus

6 DCS Analog Temp. ‘ILM 6 -2Oto+SOdcg.C  IbwcredbytheAnalogTemp.TLMBus

7  DCSAnaIogTemp.TLM7 -2Oto+SOckg.C  FbweraibytkAnalogTemp.lLMBus

8 DCS Analog Temp. TLM 8 -20 to +tiO  deg. C powaed  by tk Analog Temp. -ILM Bus

9 ~DcsAMlogTLM1

10 ~DCsAnalognM2 1 TWmcs  .I
11 ~DCsAnaloglLM3 I ~&DCS 1
12 ~DCsAnaloglLM4 I ~DADCS  1
13 IDCSAnalogTLMS i ~&DCS i

1 I I

14 IDCSAnalogTLM6 I ~DADCS  1 .
15 DCsAnaloglLM7 TBDADCS

16 DCSAnalogTLMS J-~DCS

17 DCsAnaloglLM9 TBDm

18 DCSAnalog’ILMlO . .

19 (DCSAnaloglLM  11

20 1 DCS Analog TLM 12 I =Jba 1
I I I

-

. Tab&? 3.2.3-2 : Analog Telemeby

-
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3.233. Aaplog  Tdemetrg

The A-DCS provides analq tckmary

Ref. : MO-IC-Mlm-DC-o001

A-D=
ISSIX  :2 - 0

E
: Jrme zis
: 3.10

Typical valid data ranges and values are shown in Table 3.232. .
The telemetxy points shall be defined as followiig  :

1.) DCS Analog Temperature TLM I

TBDh
. . *

2.) DCS Analog Temperature TUU 2

3.) DCS Analog Temperature TIM 3

4.) DCS Analog Temperature TLM 4

5.) DCS Analog Tempemture  TLU 5

~hDCS .-

w-
6. I DCS Analog Temperature TLM 6

7. I DCS Analog Temperature TLM 7

8. ) DCS Analog Temperature TIM8

9.) DCS Analog TLM I

10.) DCS Analog TLM 2



.

. .

14.) /WCS  Digital B lLM 14

A-D-
Ref. : MO-IC-MMT-DC-1
Issne :2 Rev.: 0,

: JlJlE  IP 1998
: 3.8

15.) ADCS Digital B TLM I5
. .

. .
.’ TBD~ __ _. - _ _.

16.) ADCS Digital B ILM 16 -_ -
. . ,

: .( :

Nr.
I

Telemetry Point  Name 1

1 DCS Digital B TLM 1 OFF ON
2 DCSDigltalBTLM2  .. OFF ON . *
3 DCS Digital B TLM 3 OFF ON
4 DCS Digital B TLM 4 OFF ON

5  DCSDigitalBTLM5 OFF ON
6 DcSDigitalBTLM6 OFF ON

7  DCSDigitalBTLM7 OFF ON

8  DCSDigitalBTLM8 OFF ON
9 lDCSDigitalBTLM9 TBDAs(s TBD-

10 DCS Digital B TIM  10 TBDmrx TBDmcs
11 DCSDigitalBTLMll  TBD- TBDma
12 DCS Digital B lLM 12 TBD-.  . TBD-

T DCS Digital B TLM 13 TBDmcs TBDma
14 DCS Digital B ‘ILM 14 TBDm ~DNXX
15 DCSDigitalBlLM15 TBD- TBDADCS
16 DCS Digital B TLM 16 TBDADCS TBDADCS

Jou : All dq~tal  B ulcmeuy reads Logic “1” when the A-DCS is OFF.

Tcrblc  3.2.3-I : A-DCS Digital B Telewwby
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3.23. Housekeeping Telemetry

‘Ihis section describes tk A-DCS Digital B and Analog Tclcmcay.

333.1. -Requiremenk

. - _-
. . -_

‘IheNIuwilireadoutthcfollowing~. tclanctryfixmatsfkomthcinstrument:

- AMlogHK

- Digital HK (“Digital B”).

- up to l/8 s for any selected parameter on quest.

No insmmwt  hdusekeeping  data shall be monitored by the METOP  satellite ‘IEe vdkation  of
command execution will be pafarmexl  by the Ground System with Analog Hausekq@  and Digital B
telemetry points.

. -_._  _._ ‘. y
-. _

. . :

. -

--
. .

. -

:.

-_ :
. .

_ .

. .
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C-m of A-DCS Levd Commands (LcvdcoEnmand1toLevd.c~7)~~the  .

~ti~ofl28combintdcommands’~~,arc~bythtA-DcS.’Ibeseusedcommand~

combinations  arc summa&d  in Table 3.2.2-2 UndeWxi  level commauds are igwxed  by the A-DCS.

..

C n  DCscoxnbiiKd
Level CMD II

n:TBD,ma

Note : the combinations “all zero” aud “all one” k forbickkn.

..
f.

.

. .
Table 3.2.2-2 : Combtned  A-DCS Level Comman&

3.233. Telecommad Fhncthd Description

Details  on the functions of each A-DCS annmand aregivulinfhisscction.

1) DCSPukeCMDl

-l-BDALKX

2) DCSPulseCMD2

TBDm

3) DCSPuklD3

TBD-

4) DCSPukCMD4

TBDUXS

5) DCSPulseCMDS

‘IBDADCS

6) DCSPukCMD6

TBDADCS

7) DCS Pulse CMD 7

-l-=)ADCS

.



. *

Not applicable for A-DCS.

Ref. : MO-IC-MMTmGooo1
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3.2. COMMAND AND CONTROL FUNCTIONALDESCRIPTION

coIImw&lgofthe’ *andncquisitioaofiasrmmmbousdreepiqgtdanc!uyispafarmeduada

the control of the NOM @a-face  Unit (NW).  Comma& arcdistributalftamtkPMCviatt~PLM

OBDHBustotbeNOMImafaceUnft(NN)~~~ncomrerts~functioaatladd~~

interfacestoNOAAhwu~~@~andcamrolscomma~I cxmltiaQviivcrsa~clataarc

transfemzdfromtheinsnumentanduansmi~tograrnd

llxeedatasetsaremadeavahblebytbeinstrumau:

- DigitalAdata

- DigitalBdara

-Analogdata..

DigitalAdkaareintkabovesense ‘measuraneatd?lta’andarebandledbyNrU.The!yarcmtrouted

viathePLMOBDHBustothePMCandnotuscdforhowkqhgbythesWlite.

. *

33.1. Protocoi

3.2.2. Tdecommands

Telecommands  to the insaument  shall be provided  by the NIU.

The minimum time buwecn  two amsxutive  comma&  is 100 ps. .

lke instrument  shall be commanded byPulscDisu&Cammands QlIKibykvelDisaetcCommands?

PulseDiscrctcCommandsshallbeissuedto~instrumntonecrmmandatatime.

I Pulse Discrete Gmmand  Dejinition
The pulse discrete ccmmandisnormallyuJedto~gethesaueafa~grelayintheiosoumcnt.An
ON or TRUE  coodition  is issued in the foxm  of a pulse to the insaument  over a single line.

. 2 Level  Discrete Command Definition
The level discrete. . axnmand prcsatts a ON or TRUE hsp.  OFF or FALSE) condition to the instrument k_
full time. until the same commaod  is given m change  the state to OFF or FALSE (asp.  OFF or FALSE).
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2.4. INSTRUMENT AND DISTURBANCE INTERFACES

. . -his section  is not applicable to A-DCS.

. ’

.
‘. -.

. .
. . . .

:

_-: _
._

:

.

‘. . . *

.-.

i_
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Figure 2.3.4/I : A-DCS Sbnpl#W  Intqface  Model

* 23.4.1. Conductive Interfaces . (.’ .

7he thermal conductance behveen tk A-DCS units and the Paylod  Module is :

A-DC!3 Units

RPU

TXU.

Node .

Nl-PLM

Nl-PL.M

A-DCS Units. coetact Area (m’) :

RPU 0.023 1 lBCA_

I Txu’ . 0.0216 TX-

23.4.2. Radiative Interfaces

Z-3.4.2.1. Radiative Charactaistics

The A-DCS unit radiator areas are :

U n i t Node

Radiator  Area
.

I ArerrWl

RPU

. . i.- -.

- .-.. .

-..

I[ I Nl I TBDADCs I
A-DCS Unit Radiator Areas

The thermal radiative environment temperature in the hot case is TBDm deg. C..
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A-DC3 Temperatatres  at the Inte+ee  oe& C) . . .: .

. &!f.Point opmth .I NorkapeAon Switcbon -_ .

Location Min;- ‘Ma. .Max. ‘Mia..‘.‘. 1

RPU -5’ 445 -30 -10

-5 +45 -30 -10

TheTemperatureRefercnceP~oathtinstrumembaseplatcatwhichthcsetempaaturcsapplyis
.definedinthedrawingTBb.  ’

Stability Requirements

I There  is a themal  stability quirement  for the twounits  in Mission Mode.

I Within one orbit pmiai,  the maximum allowable teupmxe VariationatURPUandTXU
TempaatureRefaincePaintshallbelOdeg.CpeaktopeaLThelongtermmanvmpcrarunwillfnll
within the defined operathg tempemm  range.

2.333. Radiative Requirements

I
The  surfaces of A-KS units are black painted except the attachment interfaces.

. ’

. . .
- -.. ; .- -.--. _
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A-DCS Unit Had Mount&  Int&f~ +oads
Based&dgApplkdinir’  : _

Attachment Id. ShearForce . Axi+Force’  -..’ Momeqt
0 0 (Nrmm)

A-DCS RPU

A-DCS TXU

A-DCS Unit Hard Mounted Interface Lords
Based on 1 i Applied in V

Attachment Id. I Shear Force I Axial Force I Moment
PO 0 (NJd

A-DCSRPU .

A-DCS TXU

A-DCS Unit Hard Mounted Interface LouIs
.Based  on 1 g Applied in W

Attachment Id. Shear Force Axial Force Moment
0. 0’ (NJw -.

A-DCS RPU _.

A-DCSTXU 1

.

2.2.8.4. Structural Frequency chara&&tics  .

The A-DCS units have a first frequency above 100 Hz (119 Hz if only analytically detexmkd).

2.2.8.5. Structural Mathematical Models - Applicability for A-DCS

This section is not applicable to A-DCS.
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224.7. Grounding Provisions

TheimanalunitsaredirectlydccuicanygmundedtotbePLM stmmrethroughitsbaseQlateffa

dedicatedgKnlnding  strap. .

Thelocationdtht~pr6ntis~tpositioDTBD-ootfitimmunmtandis~intbc  _

. 2. . ’Mechanical  ImcrfaacoIurol  Drawing(see  0 21.4). .-_ .-

_. - _. ’ -.

225. Accessibility

A-bcs RPuand Txu

ntis table i.ru&cales  the  viewing &rmtionfrom  the instmment.  *

Item 1osmlment  &de AccessRequired

1 Locking collm!ctor  covers fu(RPU) Removed~yforbenchtesfs.

*u.0 ReinsmIledbeforeassembly
‘onMETOP

2  CoMector  Dustcovas fu(RPU) . Rcmovedpioato  .

*urn
amneuiontoMETop

2  Attachment  B o l t s -w During AIT aaivitics

The detailed  position  of these items are i.&icated  on the Mezhanical  Inmface  Control Drawings (I
2 . 1 . 4 . ) .

2.2.6. On-Ground Alignment

Not applicable for A-DCS.

2.2.7. Deployment Medmdsms  and Pyres

2.2.7.1, Deployment  Medmnims

Not applicable for A-DCS.

--

2.2.7.2. Pyres

Not applicable for A-DCS.



Ref. : MO-IC-MMT-DC-o001

MUUuARconlSPAQ A-DCS E ; ;m$& ’
page : 2.6

E A-DCS (best ednate) mass is (for informatim only): RPU * lS.Dkg

Txu. 7.0 kg
. .

. Hail&s ti+cs . : _ f

T&l. * kolrg.  . ...

223.2.  MomenbofInertia

A-DCS Mow~~tsdIaertia(kga~~)  fS%

nJnlt Lu “lvv I, &Iv Lw lvw

RPU 0.132 0.180 0 . 2 2 3  TBD- TBD= lBD&

TBC-’  TBC- TBd-

TXU TBD- TJ3D- TBD- TBD- lBD_ TBD-

A-DCS Mounts  of Inaih

Note  : lh!  moments of ineztia are defbd  as follows :

I, -I* -I,

[ I I, =j(y’+z’)ch I, +dm,
-I, I, -I, with: In =J(x’+z’)dm  ad I,+h
-I, -I, I, I, =j(x’+y’)dm I, +uh

.
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2.1. GENERAL

A-D=
Rd. : Mo-Ic-MMT-Dc-ooo1
Is* :2 -0.

EF
: hmc Is&S
: 2.1

2.1.1. Interface Demtion

IIbehtelfacedcfinitionformt~isthefollowing:

Instnimellt ‘_.satelliti ,:
. ,

- .

Medmnicd  ’

Instrument comprising two (2) internally mamted  At&uunt  bolts
electronic units (RPU, lXU) Washers
Harness  between A-DCS units Grosmdsaap

I
Thermal

l-hermal finishes  for the units Ikte!ls,thcrmosuusaud~fathc
illterdly  mounted unils.

Note : all RF devices from the transmitting and receiving antemus totheA-DCSpreUlXkthe

responsibility of METOP.

2.12. Module / Unit Identifkation

The  Part Number and Identification  Code of the A-DCS instmment  are  :

1) Equipment Name : RPU

I
* m.

2) &-chase Order Or Contract Number : =WDCS

3) ManufacruruName: ~hDCS

I
4) PanNo:, R P U  JsM:TBD-

R P U  FM:TE3D-

+XU EM:TJ3D-

TXU FM:TBD-

5) IDcode: -IBDADcs

6) METOP  ID Co& N/A

The location of the labels giving these Part Numbers and IdmtiGcati&  Co&s  are defined in the

Mechanical Interface Control Drawing (See 5 2.1.4.).

. -

.- _.

.
i.

:.

. .-. .
. J.
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2. MECHANICAL AND THERMAL INTERFACE DESCRIPTION

i.



Ref. : MO-IC-MMT-DC-0001
Issue : 2 Rev.: 0
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.

A - D C S

I
. Instrument Power-Up

‘1) TBD#uxs

_.. -:: . . - -.

15.4. Instrument Operations During A-DCS Mission Mode
; . - -. .

Transmitting Function . .

The transmitting function is always on, unless’ requested by the InQrument  Supplier via the

operational authority. In this latter case, the operational sequence to switch the traosmitting  function
off is TBD-.

Specific Mode

The pseudo-message mode is activated by one command TBD-.

The pseudo-message &de is desactivated  by one command  TBD-.

.

.-
_.

1 [Adalicd.doc]
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1.433. A-DCS Mission Mode

This mode is defined as the normal operating mode of the A-DCS, with the .instrument providing

nominal receiver / processor function&ties  and pro&ding measurement data to the satellite.

The transiti&  from Off Mode to A-DCS shall be done in a step-by-step uky as described in ‘6 1.5.3.

The temperature constrak (switch-on temperatures) are dealt w@t@n 0 .v3.2. _ -

Switch-on /. switch-off of the A-DCS transmitte;  fu@ons can be.done independently during the .A- .. -_

DCS Mission Mode.
.

1.43. Cross Reference Betwekn Instrument and PLM Modes

Phases

Launch and

Acquisition Phases

Pre-Operational Phase

Operational Phase

Orbit Control .

Manoeuvres

Contingency Cases

PLM - A-DCS

L i f t - O f f  M o d e Off  Mode

LEOP Mode

Stand-By Off Mode

Operable hY

Operable hY

Staod-By Off Mode

Stand-By Off Mode

‘Fix

Safe .

Comments

1 (Adcslicd.docJ

.-



1.3.4.2.4. contingeQcy  Cases .

Lntheeventofdetectionofasatellitefailurc,severalbackupmodesexistarPLMandIorSVMlevels.

PLM Failure Cases

For .failure at PLM level only, tk cmcgodq  PLM mocks are UE PLM Stand-By MO& tk PLM
Fix Mode and the PLM Safe Mode, &pending on thi  failure. All instruments are Stitched  Off.

‘Ihe SVM is not afkctd.

SVM Failure Cases

For failure at SVM level, tht’PLM  is f& to PLM Stat&By  Mode, PLM Fix Mock or PLM Safe

Mode, depending on the failure, and all insaumcnts  arc switchd  off.

~SVMenrcrsseveralmodcsthatleadtoastabilizedEarthpaintingaaitudt.Fromrmopaational

point of view, those modes are similar to Ihe vay Gist at&u& acquisition that follows the separation

from the launch vehicle, but with deployed appendages.

1.3.4.2.5. Safe Mode (Sun Pointing)

In addruon to the previous back-up modes, an ultimate safety level is implm on METOP.  T&4 so-

called Safe Mode pmfams the xhimal functions for well&e  survival by maintaining a Sun-pointed

atwude.  During the Safe Mock. tht  PLM is in the! FIM Safe Mode and all insuumixtrs  are switched off.

-_
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13z Instnlment Retereace  Frame

Tkfolknving  is a rcquiretnentfclKthe&finitionoftbe’ .4ref~frame.Tbeframspcdfic
.

totheA-DCSisdefinedin~21.3.
.

.

.

- theWaxisisnomdtothisdatumplane.

‘Ihese  axes shall  be refemxl  to on ail drawings ti.any finite element  dtsaiption.

133. Orbital Parameters

133.1. Reference Orbit

METOP will be placed into tk following referem orbit :

-Type: SUn-synchronous

I
- Semi-major axis : 7197.939 km

- Repear  Cycle: . 5days(14+ 115orbitsperday) :-- -.

- Local  Solar Time  : 0930 A.M. dcxend&g  node

1333. Drift Orbit .

For METOP-1,  the previous orbit will be reached afta a 6-month  (TBCm)  drifting  phase (dual. ’ -y

launch). from an initial polar orbit (close to the Sun-synchrox~~  ant) with a local solar time aroun&’:
IO:00 AM. descending node.

METOP-  will be directly launched into the refatnce  orbit.

1 IAdcsIlcddocl
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1.2. INSTRUMENT PRESENTATION

13.1. Gene!d - _-_-II ._
The  Advanced  Data Collection $&em A-DCS, krunvn  also as ARGOS, coleus data from  platform

UansmitteIs  (FlTs)locatedollcontinentsaudoctansinUHF6nqumcy.

Marine P-ITS  located on buoys transmit WC data, ship FITS wcatb and VhiC

data. Land based PIT’s provide mexeo&@cal  atri hydrologica  data andtlmse  on balloons armosphaic

data.

A-DCS uses Doppler information to enable the location of PITS.  Tht  data are sexed  on bogd tht

satellite for later transmission to gramd.  A-DCS also ir~lu&s a transmitter function to send stand

messages to the Data Collection Platfams. which have been uplinked  via the receiver.

13.2. Scientific Objectives

(For  information only) .

I
over 4ooo  alvir- platfamsarelocatGarawitheEarthtomeasuremvirorrmentalfacKxssuch
as temperature. pressure and cwrents. Someoftheseplatfonmare~inamovingfluidsuchas
the ocean and the aanosphae.  These  moving platforms.  buoys and balloons provide environnxmal

information on velocity and direction of the ocean a& wind  currents. _-
&.

1.23. Functional Description

The A-DCS block diagram is ilhwratcd  in Figure 1.2.3/l.  Tht  A-DCS is physically implemented into .

I
two units.

The mvironmmtal  platforms transmit data to the A-DCS at a carrier frequeq  of 401.650 MHz.

d@.al bi-phase format at 400 bps. The A-DCS ~thissigoalanddeErm&sthecarricr
frequencyandrelativetimofeachtransmissionThisdataisproctssab famat&& and traIlsfeTal
directlytothegroundandtothcsatelliuforrral-timearlatatransmissiontognnmd

133.1. Receiver Power Unit

I
The  receiver linearly converts  the incoming sig@ to an iatamdiatc  fraqueaCy.  that is applied to tht
input of the search  unit and to the Data Recovery Units (DRUs). The  search unit is basically a spectrw L_

- I

analyzer  which  uses  a Fast Fourier Transform to cover the 110 kHz operating &equen&  range.

IAdcs  I ncd.docl
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1.1. GENERAL

. 1.1.1. FurposeoftheDocument

Rd. :
Issue :

.

ifig I

MO-IC-MIUIT-DC-o001
2  Rev.:0
JUDC  12” 1998
1.1

This  A-DtZS Instnuncnt@afaceContrdDoarmm rldinrr  all h&aces between tk A-DCS

illsmm&tandthe~Psatelliteseri~. . - _ -

TbeICDdocumemfamsthesoledoarmzlt
faUle_o_fiaaf40s_PndmtheMnding‘  .‘I.

requirements  between_ESA  and the lnsaumm  supplk.  It is anlfim wn&ledbytbtMETOk  .’

project team and formally signed  off by ESA. .tbe instrumntsupp~aIldEhcMEToPprim

contractor.

The ICD :

- Dehes the technical resources allocated tO,the  insaumcnt

- Defines the detailed mechanical, thermal and elecnical  htafxes.

- Defines the design vexification  progranime  which shall be hnplm  to demozGrqtecompliancc

with the METOP  / A-DCS interface  requiremenk

-Definesthedaailedmechanical,tlcctricalandprotocolimafacesbawccnthtinsmuntntground

suppon  equipment axI the METOP PLM ground kpport  equipment.

- Defines the operational interface applicable during ground  launch aad flight phases.

TheobjectiveoftheICDistoensurethat:

- The instrument is designed ‘built and verified within tk constraiuts  imposed  by tk ovaall  payload

complement. satellite and launch vehicle,

- The satellite Prime Contractti  is able to design, build and verify the satellite in such a mamxx that3ll

instruments can be successfully integrated into the s&tern.  .

- The  spacecraft system can be successfully launched and operated to achieve the mission objective5 of

the METOP programme.

-..

-.

1.13. Ihcumentation

In cases  of conflict bexwem  the following applicable doauncmsandthelatestissueoftheICD.theA-

DCS ICD shall povexn

1.13.1. Applicable Documentation

ADl. Product Assurauce  Requirements for European Third-Par&  Instruments

Ref. MO-RS-ESA-PA-0080

ADZ. V o i d

AD3. Void

I Adcc  I IL-~  docl
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Signal  Nomenclature ! +10VInterfamBus
1

1 DPB

Power .Source  Specitleatlon: . .
Pprameter I - Re!qui-t I

* I

I Voltage 9.5 . . . 10.5 v at A-DCS input

I source  clarent

Small Signal impedance

Voltage Ripple

Under-Voltage
(incl. ripple & trans.):

Over-Voltage
(incl. ripple & trans.):

<If2 f<lOMHz

See 0 4.3.1.2.

> 9.0 v ; c 9.5 v

> 10.5 v;< mov

I, Voltage Transients: See 0 4.3.1.2.

I
I I I I I
1 Load Specification I I
I 4 I

I Parameter I Requirenent I - .i I
I Max. Steady-State  Currek I I?.&4 I I I

i’-.

II Current Ripple <ImA, f<2.5 MHZ

\

brush  Current

I’
Harness Design

~125%  of Max Stdy-State Cur. for c 60 ms

.

I Parameter I Requirement I
:

I J
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3.433. Power Intelface circuils

PCU A-DCS
ROl El8

I I I

Fig. 3.4.3.2-l : +28 V Main Power Bus lnte@ue  Cimdt

PCU A-DGS
RO3 E30

. .

. All resistor values OR in ohm
NIawacitorvduesafeinmicfufamd

Fig. 3.4.3.2-2 : +28’  V Switched TLM Bus Intefcrce  Circuit

. i.-.
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A-DCS
Ros Em

NlmsistorvoluesWeinohm
AJlmpacitarvduesaninmkfofad

Fig. 3.4.3.2-3 : +I0 V Interface Bus Interjim  Circuit

3.4.4. Power Connectors

Table 3.4.4-l identifies  tk power amxctor  types at the A-DCS boxes and Table 3.4.4-2 i&atiflcs tht

power  connector  types at the A-DCS hamess.

Table 3.4.4-l : Power Connector npqs at A-DCS (RPU) Boxes

/II

Table 3.4.4-2 : Power Connector ljpes at A-DCS (RPU) Harness

Connector I Conne4Sor-Type I FUDCtiOIl

P208
I

DAMA-lSS-NMB
I .

Power



The  individual~~ia  allc3cation  lists are specifled  by 10 chactmsofaalpha~conncctor

mmbs.FortheA-DCStbefirst5characvrs areNADCS.Chracta 6isnsavcdThc7~charanai~

JforaboxconnectcrorPforaharnessconnector. Tbelastthreechar~~thtcoMlectoc

ConnccIor  : NADCS-  J208 IICOI: A-DC3  Fnmctiom:  Powa . Bacbbdi: N/A
EMC-c&!gory  : 1 Coma-Type  : DAhWl5P

01

09

02

10

03

II

04

12

07

08

13

I4

OS

06

IS

I

+28V MunPw Bus DCS SUP1

l 28V Ma&w  Bus DCS .RTNl

+28V  Ma&w Bus DC5 SUE?2

l 28V MunPw  Bw Des .RTN2

l 26V SW TLM Bus  Des SUP1

+28V  SW ILM Bur DC5 XTNI

l 2lV SW TLM Bur Des SUP2

l 2IV SW 7LW Bus Des .RlNz

SC .-

NC c

SC’ c

NC .-

Slpl Gmod Daoe mm

syllAl  Gad Da08 .GND

au5slsGramdDcsa  .-

Table 3.4-W ..

APB-  - APO0

APB- - - :

APB- - PO0

..APB- - woo.
BPB- - Ml0

BPB- - mo

GND--

GNB-

3D20  .

Pin Allocation List of Connector 5208  (TBCADCS)



,

A-DCS

Connector : NADCS-  P208 Ilcm: A.DCS Function  : Power Corm.-Type  : DAMA-ISS-NMB

EMC-Category  : 1. Lmtioa: 2 F Backshell  : TBD.

Fin Slpd DdpUm

01 tZ8V  MainPw Bus IXS SUP1

09 428V Mainl’w  SW DCS .RTNI

02 t28V MainPwv Bus LXX .SupZ

10 t28V MdnPw  SW DCS .RTNZ

03 +28V SW TLM Bur DCS .SUPI

I I t28V SW 11.M  Bus DCS .RTNl

04 t28V SW TLM Bus DCS SUP2

I2 t28V SW ILM Bus DCS .RTN2

07 NC .-

08 NC .-

I3 . NC .-

I4 NC .-

05 Si8nal  Uramd DCSOS .GND

06 Si8nll Ground DCSO8 .GND

I5 Chusis  Omund DC308 .-

lnwhceCodc~

arc s&al Pa.c

t

Oraping

31. I D  WI&q Shd C&k Twbl :annenlc

t

I lADC3dCDdOCl

APB-

APB-

APB-

APB-

BPB-

BPB-

GND-

GND-

WW T4-20

wxJ T4-20

wcm T4-20

U=OO T4-20

BP00 TP-24

BP00 G-24

GDZO SL-20

GDZO SL-io

‘in3rodFln4ue

k&d u lhe P-CoalI.

‘i~IlrndFinl2ua

haled u lhr P-Cum.

Table 3.4.92  :. Pin .Allocation  List  of Connector P208

(For lnfotmation  Only)

LE

R e f . : MO-IC-MMT-DC-G, _ fi
Issue : 2 Rb’.; 0
Date : June 12m 1998
PaBe : 3.35

2c

2c

2c

2c

2c

PPCUPXX

PklJPIu

PFCURU

. ’

.

ppcUP=
‘PPCUPXX
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3.5. SIGNAL ELECTRICAL INTERFACES

.

NW

15, Pulw Direr. Corn m rndt
I

7 , Lovol Disct.  Corn m rndr
I

0
DigItal  Tokmotry  ,18

\

Major Frr. Sync (32 I)

Data Enrbk

8.82 kHr Clock

Data OutDut

RPU

P0wer.A1-iTom . A

TXU

Fig. 3.5-l  : A-DC5 Signal Idqfiue

--__

A.
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353. Signal Intfzfaccs  With PLM Units

352.1. Signal Intedace Requirements  (Interfaces With PLM Units) I

Table 3.5.2.1-1 lists all signals of the A-DCS signal dcctrid &afacc with tht PLM and gives

nferencestothtImafanDataSheetsin~35..2.1.1aodtheintafice~~inj35.21.2’  . .
. . .

I . Table 3.5.2.1-I : Signal@ Da@ Sii& t Intd@ce  C&t&s Assii.#l~  (ID) _.’
I

~Signal  . Data Sheet Interfacdrcuil
Code

Pulse CMD 1 -DCs
FJulse  CMD 2 -DCs
Pulse CMD 3 -DCS
FblseCMD4-DCS  .
Pulse CMD 5 -DCs
Pulse CMD 6 -DCS
Pulse CMD 7 -DCS hls& Dlscme
Pulse CMD 8 -DCS

CCP Rg. 3.5.21.2-1
Commands

Pulse CMD 9 -Da
Pulse CMD 10 -DCS
Pulse CMD 11 -DCs
pulse CMD 12 -Da
Pulse CMD 13 -Da
Pulse CMD 14 -DCS
Pulse CMD 15 -DCS

Level CMD 1. DCS
LevelCMD2DCS  .
Level CMD 3 DCS
Level CMD 4 DCS CCL
Level CMD 5 DCS
Level CMD 6 DCS
Level CMD 7 DCS

Level Discrete
Fig. 35.2.1.2-1 commatxls

Digital B TLM 1 DCS
Digital ‘B TLM 2 -DCS
Digital B TLM 3 -DCS
Digital B TLM 4 -DCS
Digital B -lLM 5 -DCS
Digital B TLM 6 -DCS
Digital B TLM 7 -DCS
Digital B TLM 8 -DCS

Fig. 3.5.2.1.2-2 ’

Digital B TLM 9 -DCS TLD IT Digital B HK

Digital B TLM 10 -DCS
Rg. 3.5.2.1.2-3 Telemwy

Digital B TLM 11 -DCS TBDADcs
Digital B TLM 12 -DCS
Digital B TLM 13 -DCS
Digital B TLM 14 -DCS
Digital B TLM 15 -DCS
Digital B TLM 16 -DCS

1

. :--.



Datisheet Intexfxecirari
Code

.AnalogILM1DcS
Analog?LM2Dcs .: . . .’ .
AnaloglLM1Jxs ,

.  .  halogILM4DcS _
_ . ._

A@ogT&n45DcS Fi’g. 35.21.2-4  I
AnalogILM6JXS  . -S/-6/-7/-8cx AndogHKTelemcQ)
AnalogTLM7DcS~ -9TBD-
AnalogTLM8DCS.
AualogTLM9Dcs
Analog TLM  10 DCS
Analog TIM11  Des
Analog TLM  12 Des

Analog Temperature TLM  1 -DCS
Analog Tempefatwe  ‘ILM  2 -DCS
AnalogTemperatweTLM3-DCS
Analog Temperature TLM  CDCS
Analog Temperature  TLM  S-DCS Fig. 3.5.2.1.2-10 Tempaatures
Analog Temperature TLM  6-DCS (Switched TIM Bus)
AnalogTemperature  TLM  7-DCS
Analog Temperatuxe  ILM 8-DCS

Major Frame Sync (32 s) A-DCS SYT Fig. 35.21.2-11

Data Enable A-DCS DEN Rg. 35.21.2-12 TmlingsecQ  3.3’

Data Output A-DCS . . WA Measwement  Data

8.32 kHz Clock A-DCS CLU Fig. 3.5.2.1.2-13

i.- -.

* . .

3.5.2.1.1. Signal Interface Data Sheets (Interfaces  With PLM Units) - -
.

On the following pages, the electrical characta%ticS  of signal ela%ical  intafaces  are def%d with ode

I
Data Sheet pa signal. In Q 3.5.2.1 ‘Signal IntHace  Requifemcms’  and 0 3.5.2.3 ‘Signal Pin Allocation

LISU’  is referenced to these Data Sheets.

The Fault Voltage Protection is the maximumexteznallyinducedvoltagethatthespecifiedinputor

output can withstand  withaut  damage. The Fault Voltage Emissions is tbe maximum imemally

generated voltage that the specified input or output can create undex  worst cse fault coxiitions.

_i
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Signal  Nomenclature

Code

EMC.ClasS

source qrcuit  Specifkation

‘l’-Level/TRUE

‘0’ - Level / FALSE (VOA)

Rise liie 10% to 90%

Fall Time 90% to 10%

Pulse Duration

~tplt~pedancc

source current

-PukIJhcreh commands  mort~
CCP

Signal
. .

.

lseqaswt .

-0.2 . . . . +0.2 v lineto10vI/Fground

+9.3 . . . +10.7 v iinec1ovxIFgxound

<12ps cablelen@cSm

5.12 cls cablelength<5m

55 . . . 65 ms ‘1’ - Level

< 1.5 kfI R (CMOS oqut) + 200 Q

> I-mA @Vv,=9.5icI

Nott : VW is the common supply voltage far the source and the load circuit.
Definition of VDD : see Data SheU ‘+ 10 V interface  BUS - DPB’ in 5 3.4.3.1.

. . :--.
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Hames  Design

Pnrpmeter

wiring TyjE

Req-t

AWG 24, single line returnvia+10VI/Fgrwnd

.

--.
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Signal Nomenciature mgitd  B Telemetry

Code

EMC class 1 Signal

l*s-Level -0.1 . . . fl.5 v

I ‘0’ - Level I +35 . . . +5.7 v 1 $eeiwfacecircuit
I 1 I

I SpecaalFrequencyRange I . 0 . . . 200 Hz

I

forf>2OOHzfilterlqlired;
samplingratesee~Load

Output  Impedance

source Current

Fault Voltage Emissions

2 kQ ..I 15 kR

>60@

-1s . . . $15 v . Rg>o.2kR  *

Fault Voltage Protection -15 . . . +lS  v Rs>o.2151

1 Load  Circuit Specifbtion

I Paramete r I Requirement I

‘1’ - Level

‘0’ - Level

-0.2 . . . +0.8  V lineto1ovyFground

43.0 . . . +5.7 v lilKLto10Vl/Fgrou+

Sink Current

1 Sampling Rate! I 0.125 . . . 16 s I
1 I I

II Fault Voltage Emissions I -lS...+lSV  . I Rs > 0.2 kn
II
1 I Fault Voltage  protection -1s . . . +15  v

I Input  Impedance I >lOOkR I

1 Hams  Design

PUUlXter

Wiring Th

Requirement

AWG 24, single line

Reinarks

return via 10 V I/F ground
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SipalNom~atum _W=TeJemeLrp

Code .

EMCClass  . signal .

SourceCircuitSpecwation

-tT - ~Requinlllent  .’

Voltage Range’ 0 1.. 5.12 v load>2MR

Se Frrquency  R=ge 0 . . . 200 Hz forf>2OoHzfiltaEquired;

output  Impedance

source current

Fault Voltage Protection

Fault VoltageEmissions

,sam@grateseeundaLnod

.2w... 15kn

>3cIA

-15 . . . +15 v Rs>2kn

-1s . . . +lS v &>2ki2

Load Circuit Spedncation

PamlTR!ter Requirement

Input Voltage Range 0 . . . 5.12 v Liuetoreturn
4

Sampling Rate 0.125 . . . 16 s

Conversion Resohtion Shit 2OmVhSB 1

Measurement Accuracy I
Sink Current -1- <?crA I I
Fault Voltage Protection

=ault  Voltage Emissions

-15 . . . +I5 v

-15 . . . +I5 v Rf>2kR .

input Impedance I >2MR I I

Harness Design

PprfUTWter

bKring T&e

Requireme!nt itemas

AWG 24, Siile Line RetumviaSignalGroundor
sw.TLMGround

(See  J/F Circuits)

. i._ -.

i
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Signal Nomenclature Sync 32 s

Cock. SYT

Eh4c Class Signal
-

Source! circuit Speci5cation

Paramem ResPiraacnt

‘-‘1’ - Level -0.2 . . . +0.2 v lincto1ovvFgromd

‘0 - hWd (v()H) +9.3 . . . +10.7  v lineto1ovgnnlnd

Repetition Rate 32s uwatrs : see Table 3.3.2-l

Stability tokaqs  : see Tabk 3.3.2-l

Puke Width 240.4 ps f 1.7 p at ‘1’ - Level

Rise Time 10% to 90% <2p cablelength<  m

Fall Time 90% to 10% <2crs cablelength<Sm

output Impedan~ < 1.5kR R (CMOS out@) + 200 Q

source cment >llIlA @ vm = 9.5 v

Fault Voltage Emissions 0 V . . . VDD R.5>1Oon

Fault Voltage Protection -0.5 v . . . VM + 0.5 v V~~MinDataSheaCB

Load  Circuit Specification .

Parameter . Requirement Re!maw *

‘1’ - Level -o.!K... t2 v linetolOVI/Fground

‘0’ - Level .+8.0 . . . +10.8  V lineto10VJ/Fground .

Sink Current <ImA

Input  Impedance >9OkQ

Fault Voltage Emissions 0 V . . . VDD Rs>2m .

Fault Voltage Protection -0.5 V . . . VDD  rt 0.5 V V~~&bdinDataSheetCCP

Harness Design

Parameter

Wiring Type

Requiremeat

AWG 24, single line retumvia+10VJ/Fgfound

. . i.- -.
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Signal  Nomendatum mtaEnable

DEN

JZMC  .Class Signal
. -

!hrce Chuit  Specification

Requirement Rpmsprltr  . ..,

‘l’-Level  . -0.2 . . ..+0.2  v lineto1ovl/Fground

‘0’ - b!d (v()H) +9.3 . . . +10.7 v lineto1ovlEgIuund

Number of Samples 93pa1OOms

S t a b i l i t y daivai frgm.  8.32 kliz Clock SeeDatashcttCLU

I Pulse Width 1 (396)  x (l/8.32  kHz Clock) 1 at ‘1’ - Level It I I I

I Rise  lime 10% to 90%
1

I <2w
I

I
I

cablelength<Sm  1

I Fall Time 90% to 10% I
I<2ps I cablelengthcjm  I

1 R(CMOSoutln@+2OOQ  1

I Source  Current . I >lmA I @Vv,=9.!sV.  I

I Fault Voltage Emissions 0 v . . . vfxl &> lOOf

1 Fault Voltage Protection I -0.5  v . . . VW + 0.5 v l V,~inDataS~cBl
I

I I

I I I
I Load Circuit Specifla~tion

I Paramete r I Ftequiremeat I Remarks. I
I ‘1’ - Level I -0.5 . . ..+2 v I lineto10VIIFground  l
I ‘0’ - Level I +8;0  . . . +10.8 V
I I

I
I

lincto10Vx/Fgmlnd  l
I

I
Sink  Current I <lmA I I

I Input  Impedance I >9Oki2 I I

Fault Voltage Emissions 0 V . . . VDD Rs>2kfJ

Fault Voltape Prorwion

Harness Design

Parameter

Wiring Qpe

Requirement

AWG 24. single line retumvialOVl/Fground
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MuuuAuowlswcx A-DCS
Ref. : Mo_Ic-MMT-Dc-oool
Issue :2 - 0

: hmc  *%i8
2 : 3.45

Signal Nomendam Dataoutput

code DOA

EMC Class Signal

SounX  cimlit SpedBcation: ..

P-m Reqdnmmt  . Remarks . .

‘1’ - Level: -0.2 . . . . +0.2 v lineto1ovI/Fgound

‘(r - h%‘d  (VOH) +9.3 . . . +10.7 v lineto10VI/Fground

Data Word Rate (Burst) 93x8-bitwordsper1OOms

Rise  Time 10% to 90% I .<2cls I cablelengtheSm

Fall Time  90% to 10% I <2P I cablekngth~Sm

chwt me-le I < 1.5 kn 1 R(CMOSoutput)+2OOQ

source  CulTent I > l m A I @V,=93V

Fault Voltage Emissions I 0 v . . . vm I &>lOOfz.

Fault Voltage Protection -0.5 v . . . vm + 0.5 v V~~&hdinDamSkaCCP

I I
Load Circuit Spedfication

PaUdINtH I Requirenerlt I I

‘1’ - Level I .-O5...+2v I lineto10VI/Fground I

‘o’- L e v e l

Sink Current

Input impedance

Fault Voltage Emissions

t8.0 . . . +10.8 V lineto10VLIFground~

cl*

>9OkSi

0 V . . . VDD Rs>2kR

Fault Voltage Rotedon I -0.5  V . . . VDD  + 0.5 V 1 v,defim!dinDamskccP  1

Hames Design

PUllTM?tlX

Wiring Ty-pe

I

Resui-t

AWG 24, single line remmvialOVI/Fground  ’



A-DCS
Ref. : MO-IC-MMT-DC-1
he :2 Rev.: 0

E
: Jlme  12” 1p98’
: 3.46

1

(

,

1

1

I

1

7

t.

I

I

I

I

I

\

SignalNomendature 832kHzaock

CO& CLU .

EMcclass SignaI

soura?circuitSpedtlcPtion

‘l’_Leyfel

‘0’ - kveI (VGH)

Repetition Rate

Stability

Frequency Drift  pa Week

Frequency Drift per Year

3teq&mmt.’ k;emuicr’

-0.2 ..: +0.2  v lineto1ovl/Fgrwlmd

+9.3 . . . +10.7  v lincto1ovl/FgYound

8.32 kpps  f 0.01 %

< 5.1’0-9/  see

< s.lob =tempasnrrerange

< l.lOb ata-

hlse Width 24 ps f 1.7 w at ‘1’ -Level

RiseTimelO%to90% <2w cablehgth<Sm’

Fall Time  908to  10% <2w cabIelciqph<5m

output  Impedance <1.5kR R (CMOS auqwt) ,+ 2CXl  R

source current >lmA @ v,=9.5 v

Fault Voltage Emissions 0 v . . . vm R.s>lOOR

Fault Voltage Protection -0:5 v . . . vm + 0.5 v v,defbdinDarashBsCCP

Load Circuit Specification

Parameter .

1’ - Levei

D - L e v e l

Requkement

-05 . . . +2 v lineto10VI/Fgrcnmd

. +8.0 . . . +10.8 V . lintto10VvFground ,

imk Current

nput impcdaIlce

-ault  Voltage Emissions

%ulr  Voltage Rote&on

<lmA

> I5kQ

0 v . . . VDD Rs>2kn

-0.5 v . . . VW + 0.5 v v,defi&inDarasIKaCCP

iarnes De5ign

Qrameter I Requirement I

Niring Type
1

AWG 24. single Iine I Iineto1ovI/Fground
I



Ref. : MO-IC-MMT-DC-o001
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3.5.2.1.2. Signal Inteaface  Circuits (Interfaces  With PLM Units)

A-DCS
010 BIO

.

?I

+lWI/F Rus, +lW l/FBus

*WI4 1104

6
+lWI/F  Crm-d

-

All resistor values ore in ohm
All cooocitor  values ore in micm fafud

Fig. 3.5.2.1.2-l : A-DCS Arlsc  and Level Discrete bmunand Inte~ace  Citcuit

A-DCS
035 A03

t5v
(converter)

II resistor volua  ore in ohm
II wocitor  vole5 are in micro  fonad

Fig. 3.12.1.2-2 : A-DCS Digital B Telemeby  Relay Storus Iwace Circuir



A-DCS
Ref. : MO-IC-Mhn-DC-o001

z
:2 Rev.: 0
: JImc rP 1998

Fig. 3.5.2.1.23 : A-DCS Digital B Tekmeby Status Inte@ce’Circuit

A-KS Nm .*
037 A 1 3

Only one Signal Ground line is p@ded from A-DCS for all analog ‘ILM  interfaces

Fig. 3.5.2.1.24  : A-DCS +I2 V Analog Tekmeby InteQhce  CIrcu&



Rd. : Mo-Ic-MMT-Dc-ooo1

I

\

A-DCS

A-DCS
038 Al3

All resistor values arc  in ohm
All capacitor  volua  art in m’rro  forad

Only one Signal Ground line is provided from A-DCS for all analog ‘ILM interfaces

Fig. 3.5.2.I.2~5  : A-DCS +5.2 V Analog Teihetq  Inte~$dce  Circuit

A - D C S
039 _. A l 3

I
+1zv

+!iv P

Only one.Signal  Ground line is provided from A-DCS for all analog ‘IL.M  intufaccs

Fig. 3.5.2.1.2-6  : A-DCS -5.2 V An&g Tclcmrbp  Intqfrrcc Circuit



Ref. : MO-IC-MMT-Dc-oaJl
Issue :2 Rev.: 0

: JUDC  120 1998
: 350

A-DCS

I-_-_&Jl I

signd  Gluund 21

0. V_

JI resistor values ore in ohm
II mpacitor values  ore  in micro  fofd I

iy one Signal  Ground line is provided  fmm A-DCS for  ail analog  ‘ILkI imafkes

Fig. 3.5.2.X.2-7 : A-DCS -X2 V Analog  Teiheby Interjkce  Circuit .

A-IX3
043 . . A 1 3

L 6
V.

II resistor values ore in ohm I

Only one Signal Ground  Iin? is provided from  A-IICS for aII analog  TLM intedwes

Fig. 3.5.2.1.24 : A-DCS US0 IThermal  Reguhtion Vo&age  Telemeby InterjTace  C&u&

.
2.

- -.

-.-

.

A-



Rd. : MO-IC-rmrr-DC-1

burRA UARCOWI SPACE A-DCS
Issue :2 Rev.: 0

e
: Jane 1P 1998
: 351

A-DCS
042 A13

All  resistor dues ore in ohm
AU ax&or  values  ate in micro  fomd

.

~YoncSignalGroundlintisprovidedfiomA-DCSforallanalog~inttrfaccs

Fig. 3.5.2.1.2-P : A-DCS US0 Tempemture  Tekmetq Intetjbce  Circuit

A-DCS
041 ..A13

+2uv shtd n
0

YRK I- I
V,

7sk

22k

I I-II I I-II I I I!l”llL

V a-*

All resistor voiues  OR in ohm
All  axxbtor  vobs  ore in micro ford

. Only one Switched TLM Ground line is provided  from A-DCS for all tcmpaatum (SW. ?LM bus) inmfaces
.

Fig. 3.5.2.1.2-10 : A-DCS Temperature Telemelry  (Switched TLM Bus) Inte@ace  Circuit ’



A-DCS
Rd. : Mo-Ic-MMr-Dc~I
Jssac : 2 Rev.: 0
Dare  :  Junc1~1998
mw : 3.52

A-DCS
011 BIO

clw I/F bud -+lWf/FGfwxl .

~)xm3mdtipkcimils l )SUWSdt#CCifWib

JI resistor volws ore in ohm Ufreaisbfuuluar’ofeinohm
JI 03pocitor  votues  OR in micro  ford Nfcqocibt~ofeilmiwfamd

. Fig. 3.5.2.1.2-11:  A-DCS Fame Sync Inkrfcrcc  Chuit

A-DCS (Digital Data A)
NIU (Data Enable)

011

t tlW t/F Bus

0
110’)

0.1 l )

NIU (Digital Data A)
A-DCS (Data Enable)

BII

t*uv$f  Gould - tlavI/Fcawnd

l )suvesmdtipleciraik *)save5mulfipkcircuik

L
All fwktor  values  on in ohm
McapadorwA4esonibmkroford

Fig. 3.5.2.I.tX2  : Digital hta A /lh& Ena& Inle&ace  circrrit
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Rd. : MO-IC-MMT-DC-o001
Issue :2 Rev.: 0

:Junc126 1998
:353

A-DCS
011 B28

Fig. 3.5.2.1.2-13 : A-DCS 632 kHz Clock In&facc  Circuit

3.523. Signal Coanectm  (Interfaces  With PLM Unik)

Table 3.5.2.2-l itckmiks  the Signal connectar  types at th A-DCS boxes and Table 3.5.2.2-2 idemifies

the Sigh COMector  types  at tht A-DCS harness.

Table 3.5.23-I : Signal Connector Dpes  at A-DCS (RPU) Boxes for Interfaces With PLM

Cmmctor 1 Connector-Type I Function

P210 I DDMA-SOP-NMB I Telemetry

Table 3.5.2.2-2 : Signal Connector npes at A-DCS (RPb)  Harness for Interfixes  With PLM



: Mo-Ic-MMT-x-ooo1

bumA MARcoWl  sR4Q A-DCS’ E :2 Rev.: 0

z
: Jmel~1998
: 354

3s2.3. Signal Pin Allmth Lists (Interfaces With PLM  Unik)

Illtheselisrs,ttlcczussrcfawrcbawcen~ pin,sigmldesignatiaqIntafaccDataSha.targa

ccmnecmandtarge -pinisntfinnl.Per amncuMooelistispccpered

MerfaceDataSheascanbcfcmdinQ-3521.1 .‘_._
The iIyiividual  pin’pIlocatioa  lists are spawed  by ldchuraas atfaiplla Ilunmia ct3mamc:.  .

-.FcxtheA-DCS~~5- beNAD& .~~is’lllc7~chpnaeris

J foi a box’ akmctor or P for a’ harness carmtaor.‘Lbelastthraedraractas~ti~
mlmbe!r.

Sincetheselistsalsospedfywiringandshielding,tbeywillformmcbasisforharncss~ .

‘Ihe signal COXUECKX  pin albcations at ii+mmat  levd arc desaibed in Tables 3.523/l ami  /2 ‘TIE
signal connector bamess  are ciemibed  in Tables 35.2313  and /4.

Gulnector  : N&C%J2O!iJ  Item: A-DCS  F u n c t i o n :  Canmad B8dLsbdl:  lwA

Fihic&tego~:  2 Gnla..Type:  DCMA-37P

M.

Pin SLrvlM I a=sraJ PraxD!ad~Twld~C
I I

Table 3.X2.3/1  : pin Alkahn List of Gmnector J209 (TBD&

conrlector : NADCS- 1210 Itcm : A-Des Function  : Tclcmclly Backsbcil:  N/A

EMC-cacgory:  2 Cam.-Type  : DDMA-SOS

blafAack& Grmpiy

bw=JN I Qlrm ra.a.msdabkYkw~t _.
I I

.-.. .
&.

Tdblk  3.5.2.3Lt  : IVn Aliimdon  List of Connector J2lO (TBD,,&
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Ref. : Mo-Ic-MMr-DcM)ol
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Isjoe :2 Rev.: 0.

z
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.

Table 3.5.3.2-l kkMies tbe unit mounted ‘RF cowctortypesontbesigtlalpatbRPu-RFP

I.
(Accommodation Mare) and TXU - DTA and Table 3.5.3.2-2 at the relevant harness.

Connector Chnector-Type hlKuon.

*I

J205 R 126414 (SMA) ~RFsignalfromCRA/RPP(AccommodationHardwa@

J305 SMA RFsignaltoDTA  .

I

.

Tabk  3.5.3.2-I : Unit Mounted RF Connector l)pes on the Signal Path RPUAtF~  and lXUVTA

Connector Connector-Type

P205 SMATBh RFsignalfromCRA/RFF

I P305 Sh4Al-B~ RFSignaltORFF/DTA

Table 3.5.3.2-2  : Hamess  Mounted RF Connector on the Signal Path RPU  / RFF and TXV IDTA

3.533. Pin Allocation List (Interfaces With RFF and DTA) - i.- -_

In these lists. the cross refcrez~~ between &mector  pin, signal designation, InterfaceData Skt, target

I
collrmmr  and target conEct~pinisdefiaedandrecordedasdatabasc.Per conrEctor  one list is

Prepared.

Intaface  circuits of a unit art combined with the relevant interface circuit of the target  unit by the CA@. -
2

TOOL :
lnurfacc  Data Sheers can be found in 9 3.5.3.1.1

Ihc mdwidual  pin allocation lists are specified by 10 characters of a alpha numezical~ connector

numba.FathcRPU.thcfirst6characrasareNADC3SR.aadfortbcTXU.thcfirst6charactasare

NADCST.‘Ihc71hcharactaisJfnaboxcoMectaorPforaharaess m. The  last two  /three

characvrs  define the connectcx  number.

Since these lists also specify wiring and shielding. they will f= the basis for harness manufacturing.

The signal coruwztocs  pin allocations are shown in Tables 3.5.3.3-l and -2. ?he signal cormectcx

hamess  is shown in Tables 35.3.3-3 and -4.

Pin allocation lists for J205 / J305 and P205 / P305 are TBD-. i.



uAl8AMARcoMISPME A-DCS

35.4. Signal Interfaces Between ADCS Unik

35.4.1. InterfaceDataSheetandIntetfa&%cuit

Not applicable : this is au intemal ADCS intertact.

Ref. : MO_1c-~-~-ooo1
lswc : 2 Rev.:  0

: June 126  1993
: 3.57

Cmmctor 1 Connector-Qpe Cmnector C o n n e c t o r - ~
I

Table 3.5.4.2-l : RPU / TXU Connector 7)~~s  at Boxes TBD,,Dc.~
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3.6. TEST INTERFACES

Thaeisnodedicated~ fartesisatsysfcmlcvel.
.

_‘_  . .

_

- .
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3.8. EMC INTERFACE DESCRIPTION

308.1. EiectricalBondhg

Thebonditselfshallberesisuntagainst ~o5andshallhaveanadtquatecrosssactiontocarry

fault currents of 7.5 A fn an indehite  the.

Aubondingres~valuesshallapplyfqbothdiracticmrsofpolarizatioaacn>ssthcbondAn
bonding resista&  values shall be achieved without tk amtribution  of cable shields  and surface to

surface contact of moveable  suuctural  parts.

3.8.13. Joint Faces

Joint faces shall be clean and flat before assembly. The only permitted surface finishes are :

- clean metal, except magnesium

- gold plate on the base metal

- alodine 1200 or similar aaxxding  to ML-C-5541

Any other antiunTosi on iinish (anoditing)  shall  be removed  from joint faces before bonding.

3.8.1.3. structural Park

Conductive structure parts shall be electrically bonded  to each other either  by direct metaLto-metal

contact conductive gaskets or finishes or by use of metal bond suaps.

3.8.1.3.1. DC Resistance between Mating Metal Smuxure  Parts

TheDCraistance~twOmatingmetalstructunpartsshallbcI2.5mn.iheminimumsizeof

the contact area shall be 1 cm2.

3.8.1.3.2. Bonding of Movable Parts

N/A.

3.8.1.3.3. Bonding of Structural CFRP Parts

N/A.



Ref. : MO-IC-MMT-DC-01
Iti$a  :2 Rev.: 0,

: Jane Ii 1998
: 3.61

A-DCS’

3.8.1.3.4. Bonding of Carbon Fibre  Face Sixxts

N/A.

___
3:8.1.3.6., BondingofMesalFittings  .  ’

. .

N/A.

3.8.1.4. Unit HOLE&~

.3.8.1.4.1. Bonding of unit cases

3.8.1.4.2. Bonding of Thermally Isolated Boxes

N/A.

3.8.1.4.3. Bonding of Unit mounted on CFRP or Nonconductive Pats

N/A.

3.8.1.4.4. DC Resistance between Adjacent Unit Case Parts

For each par&&r box case all conductive pa& shall be bonded to each other either by~direct  (metal-

twnetal)  of indirect bo&iing  (via conductive jumper).  The resistance bexween  unit case parts shall be

measured to ensure that the shielding behaviour  of the unit housing is not changed between the vario&

night models.

3.8.1.4.5. DC Resistance between Bonding Stud and Mounting Feet

N/A.

3.8.15. Thermal Blankets

N/A.



bda8AMAuocIIsMcE A-DCS

38.1.6. Cable and Harness Shields

Ref. : MO-IC-MMT-DCMx)I
Irwe :2 Rev.: .o

E

: JltDClPl998’
: 3.62

DC Resistance  between  Connector Shield Ground Pin and the Case

TheDcre!sis~berwaeatbe- shieldgroundpinaadtheaquipmenocbassissbanmtexceed

10 m&2.

3.8.1.6.2. SoMing  of Oycrall  Harmss Shidds

Overall harness shields shall be -ted to the equip- case respecdvely  cormtctoc -byd=
connectorbackshellordedicatedbondsaaps.Thtovaanharncssshiddshallbegroundedtostnrcnm

atintennediatepoints(approx.evay2ocm)whqethcharnessismcchanicallyfixcdtothc~.

DC Resishce  between Connector Back Shell and OveraU.Harness  Shield .

~eDCresistaace~twecnconaectorbackshtllandovaallharnessshieldshallbe5100mR.

DC Resistance between OyeraU Harness Shield aod Structure
. .

‘Ihe  JX resistance between the hamess  shield and snucture  via the tie-base shall &t exceed 1 R.

3.8.1.7. Connectors
- >

3.8.1.7.1. DesignofConacctors  ‘. .

All connectors  shall include a meullic  outer  shell such that the connectc~  including cablini  is. .
complexely  shielded as soon as the mating connect=  is inserted in the box mount& part.

3.8.1.7.2. Bonding l&&ance  of Connector Receptacle

The connector  recepucle  shall be bonded to the equipment case with a DC resist&e  of I 10 mR.

3.8.1.7.3. BondingResi&zeofConnectorBackShell

The connector back shell as part of the cable shield  shall exhibit a DC resistance of s 10 & (via

connector receptacle) to equipment case when conntcted

_-

.
.-



Ref. : MO-IC-MMT-DC4001
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s
:Janc12h19!48
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3.8.2. Grounding sod Is&tio~~

‘IBe grounding system of the insnumem  shall use sparate  gmumts (set Figure. 3.8.2-I) as follows :

l +28vMainPowerGralnd

F +1ov’Inle?faazGround . _ . .-.

l Sigxial  Grouud’

\

3.8.2.1. +28 V MaIn  Power Ground

3.8.2.2. +28 .V Switched Tekmetry  Ground

‘Ihe+28Vswitchedtelemetry~isgroundedwithinthe~to~.

3.833. +lO V Interface Ground

?he+1OVintezfaceretumisgromdedwi@intheNIUtoslnlCtlUe.

3.8.2.4. Signal Ground

Si~groundisthtpowarecurnlineforthesecondarysideoftheinsmuncmDc/Dcconvatas.The
signal ground is grounded within the A-DCS to qtructurc  at only ox point. . .



Ref. : Mo-Ic-MMT-DcM)oI

A-DCS
krpt :2 Rev.: 0

- Jllnc  12” 1998
s 13.64

MUUuAuon1sMcE

Bus

NIU

FL
A-DCS- RPU .

O-lwAl ,,
‘la. - .-

4. Digital I/F,

.

.

A-DCS
TXU

(*) Only one si
ground line anA!

nol K bdhn

one TLM groung
.T

lfudamw

line is provided

Figure 3.&2-l : Grout&g  and lsohdion  Concept for A-DCS

.-
_’

A-.
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3.83. shielding

383.1. vi shielding
.

3.8.3.1.1. Bonding of Shields

Wire~shieldsballbebonckdtotbe conaenor’bodyaadshannot~routed~gll~connector.titb..-.  -
. . _ :

inside of the equipmenL

When  muliple  shielding is used, each shield shall  be grauxkd  separdy.

3.8.3.1.2 Overall Shield

Overallshiel~sshallbeterminatedbytheconaectoabackshcUTbeovaallharoessshieldshallbemade

of an aluminium-foil double wrapped with at, least 50‘% ov&apping.  The tape shall have a minimmn

thickness  of 0.03 mm and a preferred width of 25 mm.

3.8.3.1.3 Shields as Current-Canyi~g  Conkktors ’

Shieldsshallnot~usedasioentionllcurrent-carryingconductasandnotasreturnlinesfffpowa

and signal with exception of the RF coaxial lines.

3.83.2. Case shielding

3.8.3.2.1. Non-magnetic Metallic  Housing

Each equipment housing shall be manufactured from a M)I~-  magnetic material, which shall form an all-

enclosing electromagnetic shield

3 . 8 . 3 . 2 . 2 .  C a s e  Apemmzs

The case shall not contain any apertures other than those essential for connectors, sensor viewing or

outgassmg  vents.

3.8.3.2.3. Venting Holes

If outgassing  vents are required, they shall be as small as possible (less than 5 ,mm diameter) and shall

be located close to the unit mechanical mounting plane. i.e. spacecraft structure ground  Venting holes

shall provide elecuomagnetic  shielding performance of 2 40 dB up to 18 GIiz.



uAmAuMcowI!mcE A-DCS
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TBD-

3.8.5. Magnetic Moment

-. USfX

~DADCS

Themaximum~~cMlmeMoftheinsaumeat~mtacead5oomAm’(TBc~).Thtmagnetic
moment correspond to a magnetic field of iO0 nT at 1 mbistancc  (1 Gauss equals  tD lfl T).

List of Magnetic Material

Magnetic materials used in the instrument are listed in Table 3.85-I .

Material StlWhtl MagWicCharactehtk Remark

name of material AN etc. sofr /hard .
~bcs TBD,, TBD,, 2.-.

l

Table  3.&5.-I  : Magnetic Matek~L~  Ustd in the Instnment

3.8.6. EMC Perfomde  Requiremenk
. --cc.

. -

lhe EMC perfoimances  for the A-DCS are dealt within 4 4.3. :
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3.9. RF INTERFACE DESCRIPTION

The A-DCS requires one RF input at 401.635 MHz ami 01lc  RF output of 465.9875 MHz (aitanative  :

468.8750 MHz).

3.9.1. Receive  Function Chamcteristics
. 1 -

. _ .

3.9.1.1. Re&erElectricalCimractexisti&
,’ -

The A-DCS tecehcr  fimtional  b&kdiagram  idlhsmed in Figm 3.9.1.1.1/l.

The electrical characteristics of the A-DCS receiver are ill- in l3p 3.9.1.1/l.

# Pprpmeter

u 1dBBan~dth

b Receiver Noise Temp.

c Polarizahon

d  DynamicRange

. unit

& g . K

N/A

dBW

Values for
401.635 MHZ Receiver

f llOkH2

<300

RHCP

- 167to-  135

1 e  ~Linearity 1 N / A  1 2signalsat-132dBW(TBC,,&shannot
generate  a third order IMP with apower

higher than -177 .dBw.

f Image Rejection (for information only) dE > 141 dB

g Frequency Stability (for informaticm N/A LEE-10  over 1 day
only)

Figwe  3.9.1.1/I  : A-DC* Receiver Electrid Characteristics

:

Figure 3.9.1.1.1/l.  : A-DCS Receiver and Zhnndter  Functional Block  Diagrm

. . i--.
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Max Signal Level at A-DCS RF Receiver Termhal

Frecluency(MHz) MMimumNalTOW Maximumwidesi

signal Lf?vel Densuy(dB-)
.(Urn) .‘. . ,’.

--38.-*o-15 -5(l) : 1

‘15-375 -25 (1) -58

375 - 385 -65 (1) -98

385 - 396 -100 (1) -138

396 h1.5 . ‘-125 (1) -163

401.5 - 401.6 -145 (2) -183 .

41.6 - 401.7 . -j47 (2) -183 .

401.7 - 401.8 -145 (2) -183

.401.8  - 406 -125 (1) -163

406-411 -loo(l) -138

411-425 -65 (1) -98

425-loo0 -25 (1) -58

looo-loooo -25 (1) -58

10000-200000 -25 (1) -58

Jotes  (1) and (2) are applicable to maxjmum narrow bare! signal levels.

(1) Measured in “nan~w band” defined in ML STD 46W462  Eh4C requirements

(2) Measured in a “100 Hz” bandwidth using a low noise preamplifier and a specaum

analyzer. ‘his specification is for narrow band interferer.

Note : MOP assumes that the A-DCS receivers are compatible with any emission from
.

ground.

Figure 3.9.1.2/l : A-DCS Receiver Susce~ (A-DCS Tempk!e)

.
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3.9.2. Txnmmitting  h&ion ChmwkrMcs

392.1. TransmitterElecMad-

Thecl~cal~csofthtA-DCStransmittaare~fdlowiog:

ParalE-  . ; ‘hit ~Valile.

-Fnqumcy MHZ . 469873 .

(back-up : 468.875)

Frequency stability N/A 105

Modulation in&x
.

M(RMs) . Oi8 f 10 46

Data Rate bps mor4m

Nominal Power Output of Transmitter W 5.oTBcNJcs

B a n d w i d t h * 3

Modulation T&e N/A PCM Bi-phase-L  / PM

3.9.2.2. TransmitterRFCharmteristics

3.9.2.2.1. Discme sputious  Emission Limits

Discrete  spu.rious  emission shall not excd tk limits of tk following table. CF is the CarId flqbmcy.

Frequency Range Above nnd Power Level (for any 1 MHz bandwidth)
Below Carrier Frequency (MHz) (am)

Upto1rvlHz(CFf1MHz)  * . 37

lMHz-3oMHz -23

Above3OMHz -53

3.9.2.2.2. Noise-Like  spurious  EInksion  Limits

‘Ihc noise-like spurious levels shall mt exceed  the limits of the followiqtable.  CF is the carrier

fw~ncy.

Frequency Range Above and Power Level
Below Carrier Frequency (MHz) (dBWMz)

Up to 30 MHz (CF f 30 MHz) TBDm

Above 30 IvIHz -153
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3.9.2.23. Specik Out+f-Band  Emission Levels

. 406.05 MHZ

1207 - 1267 -90 GRAS 3

1555 - 1624 -88 3

2043.0 - 205 1.9 -34 4

205 1.9 - 2055.0 -102 S-Band .4

2055.0 - 2063.0 -34 4

5253 - 5256 -98 ASCAT 4

5253 - 5256 -151 5
Notes :

1)

2)

3)

4)

5)

Measured in a narrow band defined in MlL STD 461U4tj2  Eh4C requirements.

Measured with a 100 Hz bandwidth

lnreprami power over any 500 kH2 band

Discrete .sputious.  only one allowed in the frequency band. .

Broad band noise (in dBm/Hz)  TBCm

Table 3.9.2.2-l : A-DCS Transmitter Out-of-Band Characteristics
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This section specifies the insmunent  level vdication  requirements.

4.1. wcI3ANIcAL/sTRu~ VERIFICATION - , -. '. . . .

4.1.1. stnlctural Analysis

4.1.1.1. Quasi-Static Loads

A stress  analysis shall drmonstratethattheiqmmrminterfacestructure~gn$compgtiMtwiththt

METOP design loads, based on the flight l&it loads from 0 2.28.

4.1.1.2. Structural /Dynamic Analyses

Inthoseareas~everificationbytestcarmornhasmxbeenpaformeQaverificationbyanalysisis
required in following areas :

- Stress analysiS.of  instrument critical parts.

- Instrument structural analyses, for frequency mode deflnition.

4.1.13. Instrument Shock Environment

The following shock levels apply for ME?OP.  Compliance  with these requirements shall be vaified by

analysis.

I’ METOP  Shock Levels *
.(gpeak,*noW  .

Notes
. .

I IOOHZ 37 g ‘Ihe  acceleration shall be derived from the cuve _, .

9ooHz 350 g (Q > 10) obtained by linear connection on a logarithmic ’ _.

310g(Q= 10) chart of the provided points

2oooHz 350 g (Q > 10) ‘Iheshockspecnuminea&directionofthethree

310g (Q= 10) orthogonal  axes shall be equivalent to alulf sine

4OOOHz 3OOg
pulse of 0.5 ms duration and 200 g (zero to peak)
amplinrde.
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4.1.2. Structud Tests

4J.u. shcturalMathema &al Model’V&ation

Not applicable far A-DCS.

4.1.2.2. VlbrntioaTest:HLgh.~~SLneSIleep  . .-. ’ ‘y
._

.- _
--

‘lb A-DC! does not exhibits any majdr  sm&ral  xnockkel~~  100 irz (cf. 4 228.4.). .’

.I
?he  following METOP  test level qdrements  apply :

High L.evel  Sine Sweep Test  Levels (TBC-) .

~MET0PRquirements

Alltbrecaxcs

6to2OHz d.3 mm

2oto6OHz *IS g .

titolOOHz~  tig

Sweeprate:2octhlin.

A
C
C

Nonotcb@isaRowecl

Alltlxeeaxes

6to20Hz *7.5 mm

20to6OHz *12g

6Oto 1OOHz &.8g

sweep rate : 4 octhin.

No notching is allowed

4.1.23. Vibration Test : Sine Burst

Not applicable..

’
.-

4.13.4. Vibration Test : Random Leveis

A random test shall be paformed  with the following METOP levels.

For tk definition of the MEI’OP requiranans,  masses.of  15 kg / 7 kg for A-DCS RPU 1 TXU have
beenassumedFinallevelswilldepeadoatheactualinmummmassandla~environmmanhwill
be scaled accordingly.

Levels are defined in the Table 4.1.2.4-l.

4.1.2.5. Acoustic Test

No test is required at insaument level.
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II Random Vibration

I Q U A L I F I C A T I O N

his Perpedicular  to Mounting Plane

Frequency Powtx spectral Slope
Range  (Hz) Detlsityg*mz (m~=t-)

I 20 to 100 +3

100t0400 0.153 (Fuw) *
0.236 (I’XJ

I
400t02000 -3 alt-of-

.plane  .

Overall level : 12.3 g mu normal (RPU)
. 15.3gtmsnccmal(Txql

Duration2minperaxis

Horizontal llxes  1 & 2
(in the mounting plane)

Frequeracy Power spectral
Densityg*tHz

Slept
Range  0-W (dBKkL)

I 20 to 100 +3

I 1OOto400 0.153 (RPU)
0.236 (TXU

4OOto2000 4 in-plane

Overall level : ,11.4  g tms ncmnal  (RPU)
14.1 gmunormal(TxU)

II Duration 2 min per axis

z&w?k~~~ . .
ACCEPTANCE

AxisPerpendiculartoMountingPhne

ovaalllevel: 9.9grmsnotmal(RPU)
123glmsllomlal(TxU)

Duration1minperaxis

Horizontal ax= l&2
(in the mounting plane)

Lin_pliz;fJ lE%E-i
Overall level : 9.1 g rms normal (RPU)

11.3gnnsnormal(TXU)
Duration1mintxraxis

Table  4.1.2.CI  : Randoi Lawls  For A-DCS
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4.2. THERMAL  VERIFICATION i THERMAL TESTS

. I&Ja&&l-jv&~thamal~~.  - . L -. ..
,.. .

. -_ . .-
.

4.U. ThenylVacuumTesk  -

DIKingtheMEr0Pprogramm~tbeinstrumndwillmtexpaimcctempaaanes otblbantbe
specifiedin 0 23 .2

: I The-cyclevacuum~at~levelare~toevaluateanddcmonstrattthe

.  iillctionalperformance ofeachullitunderthe’~ andmmimlmodcsofopemtionwhileinvacuum

amiattemperaturesmanextremetbanpfe!dictcdfcutbeorbitamditions.

Theins~qualificationthermnlvacuumM~~TBD-cyclesandtbentrrmtanpaaaPe
levels are TBDm deg. C (min.) / TBD- deg. C (Max).

The  insmment acciptaace-vacuumtestinclu~TBDcgocydesandtheextranetempa~tlae
levels arc TBD- deg. C (min.) / TBD- deg. C (Max).

--.. .
. -
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4.3. EMC VJXRIFICATION

43.1. EMCMommceRequimnents

43.1.1. Conducted Emission

~cmductedemissiononeadr~viduaipowa~~mxexmdibelimitsasgi~~klow.  .- ., .__
_. - .

. Linkfor+28VMainPwerBus :
.

a) As given in 0 3.4.3. (Load Current  Ripple)

b )  Conductedemissioninthe~encyrangc3OHzto5OMHz,~chmayappearanpositivt
andrefumleadsindifffxmtialand commonmockSbaIIbewithillthemaximmnspec&d

*levels of Fig. 4.3.1.1-1. .

Note : ~maximum~encyof5OMHzculbereducedtothehighestfrequency
(+9halmonics)Ilsedbytbe~

The Common Mode CE requiremkt  is a specifii  METTIP  requirement.

120

20

0
l.E+Ol l&o2 lE+o3 l-E+04  . l&O5 l.E+06 1 .E+oR

lOH2 lkH2
l&O!

Frequency I Hz lMH2 lOOMH2

Fig. 4.3.1.1-I : conducted  Emission Limit NB, 28V Mah Power Ltads,  PLM instrument

l Limits for +28 V Switched TLM Bus

As given in 5 3.4.3. (Load Current Ripple)

; Limits for +lOV Interface  Bus

As given in 0 3.4.3. (Load Current Ripple)
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43.13. Conducted Susceptibility

Frequency Domain

Tbeipstnrmntsballopcratewithaltdegradedpafarmaacc inthepaescnceof~dal~alupled

intothepow~linesbetwculthc~cyrange3oHzand15okHz:  .
_.. -’ , ,

t28VMahBus/+28VSwitchedTLMRus  i@ec@dV+: &mVpp.‘- - _
*.

+10VIq&aceBus  . - injeaedvm loOmVp@  ” --

nletestset-upshallbeinacconhw to 0 4.3-j:

TimeDomain

The-sllalloperatewithoutdegradalpqformancc wknsubjectedtoasaiesoftransht

pulses, 10~ecinwidtfi~PRFof10Hz~~,lied~thtpowalinesforl0min.:’

+28VMainBus/+28VSwitchcdTLMBus spike level +l-ov/-12v

+10VWerfaceBus ww +lV/-1v

The test method CSO6  shall be in aaxxdance to 0 4.3.3.

Special METOP  Requirement

tfre +28 V main @IS  return line and unit housing, aaxding  to Figure 4.3.1.2-l

and the +lO V interface bus ruun line and unit housing. accurding  to Figure 4.3:1.2-2



A-DCS
Ref. : Mo-Ic-MMT-Dc-oool
he - 2 Rev.: 0

; Jmw 12” 1998
: 4.7

EUTEGSE

Fig. 4.3.1.2-I : Common Mode Noiw Test on the +28 V Main Bus
. .

-4 Floating
1OV  I/F ground

.

Fig. 4.3.1.2-2 : Common Modk  Noise Test on the + 10 V Inte@zce  Bus
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/ Frequency Raxige (MHz) E-Field Level  (dBpV/m)

-l-B%3
120 - 121.45 . +34

121.45 - 12155 +15- SARR

121.55 - 123 +‘35

240 - 242.925 +41

242.925 - 243.075 +21 SARR *

243.075 - 246 +41

401.8 - 405.9 +45

405.9 - 406.2 + 23 SARP

406.2-411 +45

205 1.9 - 2055.0 +45 SBS
.

5254.7 - 5255.3 _ +63 .’ ASCAT

1217 - 1257 +21 GRAS

1565 - 1614 +23

Table 4.3.1.3-I ) Radkted  Emission Notches for A-KS
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20

10

0
1,ooEto4 l,ooE+a5 yE&x 1.ooE407 1#OOE+oE l+cE&I9 lmE+lO  lLlOE+l.1

Frequency/Hz

F&w-e 4.3.1.3-I : Radiated Emissions,  NB, AC EIccbic  Field  Limit

4.3.1.4. Radiated Susceptibility

The  instrument shall operate without degraded Fcxmance while subjected to a radiated electt$  field

oflVrms/mfor~equeacies~14JLHZandlGHzand2Vrms/mfor~~encybaweenlGHz
and 18 GHz.  The radiated E-Field shall be am&tude  modulated by a sine wave at 1 kHz with a
modulation depth of 50 8.

The test method is defined in Q 4.3.3.
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those  items identi6ed  in 0 4.3.3.

Magnetic Momeak

433. EMC Tests

- conclucted  susceptibility

- radiatedemlsskm .

- radiated susceptibility

EMC teas  shall be perfoxmed  in accordance with MLSTD462C.

‘he Radiated Emission tests are applicable on all models delivered to MEI’OP.

The Conducted Emission, Coxxiucted  Susceptibility  and Radiated  Susceptibility tests are applicable
only on the first instrument model delivered to MEIOP.
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4.4.1; . Electrical InterWe  Tests _ *- - _, -
. .

The following t& shall be perfotmed  prior to delivery to MEIOP :

l  Verificarionofallint&acesasspecifiedintbisICD.

0 Verification  of inmmmf opaation,  ammaxi@ and monim with  s i m u l a t e d  METOP

interfaces. ‘Ihis  shall be done in all inkument  operational modes.

4.4.2. Functional Test

It is the sole responsibility of the Inwmentsuppli~todefineandverifytbepropafunctionsofthe
insuument  prior to.delivuy  to METOP.  This type of tests are tailored to the specific instrurma

function verification and tky suve as instnrment  kalth ckcks  that are performed rout&Jy thmughcwt

I
theiostrumentdevelopmnt~~AsubsaofthesetestswillconsPitutclataUleareofthe

system testing when the instwwnt is integrated on-board the PLh4.

Test results of these tests shall be providtxl  as refaeace  for fur&x tests perfornxxl  under  METOP

responsibility.

4.43. Performance Test

\

It is also the sole responsibility of the hsuumem  Supplier to defW and verify the ultimate mission
‘perfornwxxs  of the insrmmem  prior todeliveq  to METOP.  This  type of tests are tailored to t&

specific insuument  performaxes and they are achieved ultimately with the insmunent calibration which.

requires a rather  ‘sophisticated  and controlled test set-up.

A subset of these tests may later  constitute the system perfumaace test with a reduced on-ground set-

up. A go / no-go approach is preferred at system level (PLM and Satellite), due to the compkxity of the

test set-up and the AIT  schedule limitations. .

Calibration

It is the sole responsibility of the ImmmEnt  supplkr  to calibrate the ixwnmxm prior to delivery to
h4ETOP.  Re-calibration. if deemed necessary, will also be under the responsibility of the Instrument

Supplier. The calibration data shall be made available on-requat  for t.k preparation of the system

integrated instrument pexformance  test.
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5.1. INSTRUMENT GSE DESCRIPTION

5.1.1. Bench Test Equipment

The Instrument Supplier will provide all test equipment req@ed  for bench test of the instrument. This .

equipment shall include a Satellite Simulator, a Stimuli Generator, a Data Processing ‘module and a _

Computer. Figure 5.1.1-1 provides an overview of the bench test s@-up. If & required that bench tests -:- R

are carried out with the instrument placei-  in a shielded enclo&re to prevent’ inter-fed= from the’
electromagnetic ainbient.

The test equipment is a stand alone equipment that simulates the spacecraft interfaces and provides

the RF stimuli and outputs. The test equipment used for the A-DCS is also used for SARP-3 (see

SARP-3 ICD). Simultaneous operations with .A-D@ and SARP3 are not possible.  Details are

mb~sr

Computer

L

Processing

Test Receiver . Mi=im Dab

Power
Converter

Figure 5.1.1-l : Overview of the Bench Test Set-Up

The ADCS Bench Test Equipment can be used in an end-to-end test, including the METOP provided

antenna. 11 accepts a RF input from the ADCS transmitter via RF coaxial cables or via intermediate

antenna test cap. Details about Bench Test Equipment receptor sensitivity is TBD-.

Standard laboratory equipment such as spectrum analyzer, power meter, .counter can be made

available by METOP lo support bench tests of the instrument : TBDINsr

.

5.1.2. GSE for Integration with PL&I OCOE

The test equipment for integration into the PLM overall check-out equipment (OCOE) will be

provided by the instrument. One set consists of the following items :

l . a platform simulator for generation of test messages to the instrument

l a test receiver / demodulator for retrieval of the down linked test messages from the instrument



Ref. : Mo-IC-Mm-Dc~1

I MA” MARCONI SPACE A-DCS
sssue :2 Rev.: 0
Dale : June 1P ma
Page :52

1 If needed, the same tests can be performed &th the Bench Test Equipment (platform simulator / test

:I receiver).

5.13. Mcchaoiad Ground Support Equipment

Drill  jig : N/A. _. :-. . ;
.

Containers shall be supplied for shipping and’storage at the MEM)q-integratioo  and test sites for.eack  . .
._ .

deliv’evble  instynent.

The instrument storage containers will be sealed and back-filled with dry N2 to one atmosphere

o-wNsr).

. ) protective  coven-ad  connector  savers shall be delivered with each instrument  for all connectors-

5.1.4. Self-Contained Special Test Equipment

Not applicable (TBC-).

. . i_ -.

.-
. -

.-.
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5.2. INSTRUMENT GSE INTERFACES

5.2.1. Interftwes  with PLM OCOE

the h&TOP  payload module is shown in Pi&e 5.2.1.1-1. Tk sak, confIguration  will be use&for’

TB~tests,howiverwithalongainterconnectharnessbaweeninstrumentandstimuli~~aad

additional test chamber feed t.tlrck@  connectas.

5.2.1.2. SiimuluslFeedback  Equipment Interlace

5.2.1.2.1. Physical/Ekctxical  In&face

The communication between the DAPB controller and the A-DCS platform sikulatcxs shall be

accomplished via a full duplex three wire serial  RS 232 pok

-code:. PCM Bi-phase L

- F o r m a t : ?iDLc

- Interface Circuit : diffaential (Rs422) i.. _.

- lnputImpedaace:

- lnput Voltage :

loo Ohms  +/- 10%

“1” $V to -1 v

‘T +lV toir6v

- Absolute maximum voltage : -lv , +7v (refalxced to signal ground)

The command and control inteaface  between tk A-DCS receiver and the N-DAPB shall:be

accomplished via a RS 232 asynchronous serial link
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5.2.1.2.2. Protocol lnterfaa!

-datarate: 96OObaud

- @@check: NontTBCluxs

- &UbitS: 8TBC-  .

.: . ( -_ . .

_*

-startbits: TBDm

- stopbits: 1 TBC-

Messages exchanged between platform  simulators and the N-DAPB amtroller  shall evea 1eqt.b  of up

to7BytesincludingCRandLFattheendof~message.

The communication protocol for message’&dling  will be similar to AD7.

5.2.1.2.3. StimulWFeedhack  Data Handling v

Command and control messages between the N-DAPB and the A-DCS platform simulator  axxl the test

receiver shall be logged by the N-DAPB conaoller.

5.2.13. ~Interface  with Instrwnent provided Data Proassing  Equipment

WA to A-DCS.

5.2.1.4. Measurement Data Evaluation

5.2.1.4.1. Instrument  Measurement Data Format Definition

The A-DCS mission data contain test messages which are generated in the platf(xm  simulator. The  data

are routed to the N-DAPB via o= of the following l&s : ’

l via the PLM payload handling and transmission system and the SCOE assembly

. via the HDLC input from  the A-DCS test receiver

The insmunent  measurement  data  formats and contents will be difhznt  on those links. They are defined

in 0 3.3.

5.2.1.4.2. Reference Data Presentation .

Reference data for a bit by bit comparison need not be impo~W  but are fixedly stored in the DAPB

controller.
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5.2.1.4.3. Data Comparison  Requiremeuts

lnputsrequind: l measuremeQtdatasaurcepackets~i-Dcsv
l mcssPgtsfromA_DCStestreceilva(via200n400bpsHDQ,~~)

l testmessagedatakts
.

- .

Rocesiag  Riuciple  : l acquireA-DCSmessagesfkoiusourcepacke&andHDCLliuk’

l bitbybit&npa&&withtest~~

l ,errorcountiugaudaualysis

.  BERcalculation

Outputs generated : . uumberofbitaMrsauciBER

l detailedbiterror~~~ocationofaror,sourccpacka~couat)

.

The  reference data pattems for the bit by bit comparisou  are defined iu : TBk

5.2.1.4.4. Data processing  Algorithms

N/A to A-DCS.

52.2. Interfaces with the PLM On-B+rd  Equipment

5.2.2.1. Test Harness aud Conuecbors

No specific  A-DCS test co-.

RF test cables  and attenuators (up to 130 dB) &Il be probed by METOP  at the input / port of the --

insuument.  RF decoupling between simulator aud iusmuneut isxquired

5.223. Special Test Adapters (T’-Junctions,  Break-Out Boxes)

Ins~~~ment.to  PLM avionics interfaces are all via s@ndard s&D type m. therefore no special
adapter  is needed from the insuument.

lnsrmment  is supplied with couuector  savers.

53.23. Stimuli Source Couf@uration  /Arrangement Requirement’

N/A
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533. Interfaces with other PIaM GSE

N/A
.

53.4. Interfaces with AIT and Launch  Site Facilities
.._ ..

53.4.1. Ma&Power .  .. . . . :
TheinsPummtest~p-winbeaperated~~powaviaa~~P~~isalation  .

transformer wIm UK?  following output characteristics  :

- Voltage: 230 V AC (* 10%).  10 A max. single phase

or 400VAC(f10%).25Ama~.,threephase

- Frequency: 50HzflHz

The actual estimated steady state power consumption of the instrument is as follows :

- Bench Equipme<  : <2.5kVA ’

- Rx & Simulator :. <lkVA

5.2.4.2. Cooling  / Thermal  Disipation  Requirements

N/A

5.2.43. purging  Gas Requirements

N/A

52.4.4. GN3 / LNz Supply

N/A

5.2.4.5. Test Chamber WaJl  Feed-llwough  Panels

For TV test, two coaxial / RF cable feed&roughs  for the A-DCS shall  be provided.

5.2.4.6. Public Data Net Communication Requirements

The METOP  AIT and launch site facilities wIU provide access to a public data network in order to

enable data exchange with Insrmmem  Suppliers (e.g. for off-line data evaluation at the A-DCS

Insuument  Supplier premises).

For this purpose, file transfer procedures via INTERNET WillkUSd.

5.2.4.7. Physical Interface5

@SE weight dimensions, floor loading, door width, and others  TB&sT  by A-DC3
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- 2 for the platfoxm (FITS) simulation . .

- 1 fcuHtom&lock
-_ . .

. :- .

These~shallbcinttgratcdinU-~~~PprwidedEGSE&  .
. :

Forset-upoftheinstnuncattestaquipmntanareadTB~rdasamininatm sballbcprovidbdina

rem- and humidity umuollai  class 100,000 clean alea.
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5.3. INSTRUMENT GROUND OPERATION REQUIREMENTs

53.1. General

Iastrummtoperationalconseaintsarcprtscntcdin~1.4.1.Testpocedslrsmaydevipe~~.

~ntmodesandin~itoperationsaredescribedinOi.4andO’l.f.  ’ -

Instrument  t&commands are described id 3 3.i.2.
.

For the ground ‘&ations,  the ackuowled@me~U  of tht commawhbythe-isdontusixlg

Analog Housekeeping and Digital B data from the insuument, as described in B 3.23.

Conditions for testing

+mNsT

53.2. Command and Contrd Sequences

‘The  testability of the &trumem  depends  on the usage of equip-  as is outlined in Table 5.3.2-l
below. Commaud  &xl control sequw will be implemented in the clrckat sofhvare of tlmz  METOP

ovaall  check-out equipment in  terms  of control, files for automated testing. ‘Ihe control files  will ~lsure

thattheinsmlment is operated and tested in accordanc4z  with the objectives given Mow.  Control files

willbecodedonthebasisoftcstprocedurcspreparedbytbeMEToPAITteamfdlqwinginputs~om
the Insuument  Supplier. and checked by the iusmune ut supplier.

controlfilesshall~imoaccouMthtgcaericoperationrequirrmansgivenabove,aadthespecial  ---:’
requirements for ambient and TV testing given in the following subchapters.

Table 5.3.2-I : Test Objectives Vmus Test Configurations

53.2.1. Ambient Conditions

No special  ambient condition shall be observed. The s?me sequences as de.scAbed  in 5 1.5 ap@ly  here.
.

532.2. Thermal Vacuum Conditions

No special thermal vacuum condition shall be observed. The  same sqwnces  as described in g 1.5 apply

here.

533. Hazards / Precautions

The stimulus equipment shall be operated such that a -15 dBm input level at the insuument  is not
exceeded.
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5.4. INSTRUMENT ACCEPTANCE AT AIT SITE

5.4.1. unpadcing/PackingandHmdlingRequirements

Nospecificreqhmea
.._ . : -_

.’ ._* :5.42.: IlKnming Inspection . ‘-
.

Theinwming~~oxlstartsassoonas’ - -aa@pmenta&esatthein&gradonsite.Afta~

unpackingunderc1eamoomconditions.thcfonowingwillbtcarriedom:

l Visual Inqxction  of instrument  and GSE

l Dimensional/flamessclxxk

l unitsweighing

l Ben&Testing

Bench Level Tests

The  hsmment  wiIl be set up on a test bench (eg. a table with  amductive  surfaa) aad shall be

connected to the instrununt testequipmmt.Iatho6ecaseswhe.einstrumntsareaccommodatadon

dedicatedpanels.theywill.bcrmuareddircctly,tothepanel.IIhtpanditsdfissupportadbyastandard  _ I’_.=.

panelhandlingandtYlunow ~.Thenasericsofcheck-artactivitiesshllbteiniedoutasraquired  .

to validate the instrument  readiness.

I
The  bench test equipment shall be provided by the Insmunent  Supplier a&shall reside at the PLM and

satellite AlV sites to supptxt  instrumat  troubleshooting if ncccssary.  Operation of tlx instrument ;lod Awm

itsbenchtestequipmentis&xmzbythcInstrument sllpplierteamwithsu~oftheMEroPAIv~  -
:

in accordance  to the following instrument-provided procedures and manuals :

-5.43. Instrument Self-Compatibility Test

I
Not applicable.
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Thepurposesofthepre-imegrationoctivitiesistovaify~~~~-betweca~and
NnlandPCU,todevelop~specifictstsequenccs, andtore&~axxivalidatetheDAPB

operation separately from the PLM level fUT in ader  to reduce the overall integration time.

The activities  carried out with tk -‘in the NIU pre-integadon  are ekcuical  inugation  and

instrument IS?“s as desuibed  in 0 5.5.3 below.

The physical kkgemcnt of the insm~ments  during pre-integration will be on desks with co&uctive

surface. The Won to the NIU and PCU is accomplished with a METOP-provided  test cable
harness. PreAntegrarion  activities are done in a clean room environment as quired.

After completion  of the pre-integration activities tlE irrsaumems togetkwiththeNIUandthePcu  -.-?’
will  be installed in the payload module.  k~ abbreviated ekcaical integration aad p&t of the ET’s  are

then repealed.

5.5.2. Mechanical /Thermal Integration

?he insmmbent  mechanical  / thermal  integration includes the following activities :

l Physical installation to associated PLM panels acuxding  to agreed procedures including thermal

insulauon / filling and  other

. Mechanicaladjustmentasrequikd

. Installation of thermal fillers / insulate as requbzd

0 Mounting of thermal blankets

0 Bonding measuezm entbehveenequipmentcaseandPLMsaucaKe

. M&u&al  integration of pre-integrated insrmmmt  panels to the payload carrier suuctue
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Figure 5.5.1-I : Set-Up for Insbmtnent  ReIntegmtion



,
.”

Ref. :

Muu umcowl SPACE A - D C S
ksoe  :
Dae :
Page :

553. Ektrical Inte&?ation  and ST’s

Mo-Ic-A4MT-DC-oW1
2 Rev.: 0
JuQe  r2m 1998
5.13

SafetyCheck:itiswrifiedbefortcoMtctingtbt~harness,thatthaeisnounapeaeddangaaus
voltage, nor a short to chassis gramd .

T-Junction Tests : instnuncnt axmcton arematedwiththtPLMharnessoncbyoatviaT-juxtions.

which allow measWing  signal &aracte&tic& Power amEcUxs arematedfirst,f&nvedbycommand
interfaceconnectorsandtelemrryinterfacecO~.ThtinsaummisoperatedfromthtPLM
Command & Co&r01  Block (CCB) by sendiag commands manually. EssaWl signal pm such as

rise/fall times. signal levels, signal timing, inrush aurentsandpowerconsm+ionarerecor&dand

compared against expezted  (spedcation)  values.

.inputs from the lnsmunent  Supplier. and reviewed and supported  by the lnsuument  Supplier.

Verification  of the insaument  interfaces will be followed by an insaumcnt  IST. The puxpose  of this test

is to perform a reference instrument checkat in the ovaxll system environment.

Theinsnumentwillbeoperatedin~relevantmodtsincludinp:degradedmodesandredundancy

activation. Full instrument operability validation  is achiev& in the IST. This comprises both the on-

board equipment and the ground  support equipment and check-out software. It is to be noted that the

check-out sofcwarc  at least tht  AIT data base with UE TMR’C  parameter  definitions  will be re-used

during mission operation. Instrument specific  control files will be refined and validated in the IST.

ln addition to tix ahove  objectives, the IST serves  to produce reference data sets for the subsequent

environmental  and system fuxtion  test programs.
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5.6. INSTRUMENT OPERATION CONSTRAINTS DURING PLM AND
SATELLITE SYSTEM TESTS

5.6.1. System Environmental T&Levels

5.6.1.2. Thermal  Tests

5.6.1.3. EMURFC Tests

Static magnetic fields in excess of 2 Gauss will degrade the ultra stable oscillator.paformance.  No

damage will occur to the insuument.

See also 4 5.3.3.

5.6.2. Function and Perfom~ce  Tests

The following descriptions shall provide a better understanding of the system 1eve.l tests and are to be

undemood  as for information only.
_.

5.6.2.1. System Functional Tests (Ski-)

The system functional teq will verify the overall system perfcLnaxe ami operability in a series of
rmsslon relevant modes. Back up modes, &graded modes and mode transitions wili be included The

SR procedures  will be composed of coLtro1 files which have been validated during  ISl”s.

5.6.22. Special Performance Test (SPT)

97’s save  to execute specific jx3formance verifications in the ovaall  system configuration

those  parameters which have. comributious  from more than one subsystem or for test casek

fa all

which

rcqure  a special set-up and operation  condition A typical example is a bit ma.pe+famam test which

involves elements  of data acquisition, formatting and transmission.

Fa the insmmxnt,  it is assumed that full p&m hasbeendemoilstratedaspartoftheinstnunent
acceptance tesf progrw and therefae  no insmunent  specific performance testingisrequiredonsystem
level.
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integrated.  Alternative SFT  methods  are ‘IBD&

.

. -



A-DCS
Ref. :
Itspe  :

.

Fg I

Mo-Ic-h4MT-Dc-oMIl
2 Rev.: 0
June 120 1998
5.17

5.7. INSTRUMENT CONSTRAINTS ON GROUND ENVIRONMENTAL

CONDITIONS

5.73. Launch site .

J-mNsc

5.73. Transportation

Toavoiddamagetotheinstrument,itshallbeuansportedinasealedcontainerwfm6ay~intcgratad

to the spacecraft: For uarqort  monitoring shock and temperature recorders &all be used.

5.7.4. Storage

Forinstrumentstorage~sealedcontainersshallbeusedPurgingisnotrequircd

?he storage temperanuz  exlremes  shall & as per 5 2.3.2.1.

Thehumiditylidnitsshallnot~ceed90,percem~theins~memisintheshippingcor;tainerand

sealedwhentheshipp~comainerisopen,thehumiditylimitshallbeless~55percent.undano
condition shall the humidity be allowed to approa&  the dew point.

Other maintenance, as for example re-calibration,  is not planned  during storage.
.
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5.8. LAUNCH  CAMPAIGN

.
SeaJ. LaundlReprvotion .

5 . 8 . 2 .  RedTq@Items

.

--
_’

i-
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6. PRODUCT ASSURANCE
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6.1. CLEANLINESS/ CONTAMINATION
. . . .

6.13. ’ DepositedContomi~n.Levd.  *

At the insmune&  delivery to WP, the deposited cantamination  levels shall be less than  :

- External  surfaces :

Molecular contamhtion  : S 2. lo-’ ghxf3

Particulate contamination : leve1.500,  as per ML-STD-1246B

- Internal surfaces : levels compatible with thz insmunent  pf&rmances.

Thesecontaminationlevelsshallbecertifiedatdelivery,andverificationpaformedafterpacking/

transpottation  and arrival to the METOP integration site.

6.13. Integration Facilities

The instrument, after deiivay.  will be integrated in a class 100 000 clean room. as per FED-STD-
20!3D.  or better.

6.13. Instrument Aperture Protect&n

N/A for A-DCS.

6 . 1 . 4 .  P u r g i n g .

No purging is requirexl  for the A-DCS during METOP satellite or PLM level AlT activities. _.

During transit and during stcxage,  ttre A-DCS units should be stored in its shipping container, that has

been purged and back-filled with dry nitrogen.

6.15. Space Conditioning

Bake-out of insmrment  hamess and MLls at 60 deg. C : No (TBCA,-&.

6.1.6. Contamination Witness Plate

Not applicable : the A-DCS is not sensitive to co@amhation.



6.1.7. lkxmntaminationFm/Hea~

N/A to A-DC%.
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6.1.8. Instnrmen tl@&?M

NIA for the A-DCS.
. . ..* - . -.

_ . -
‘-

. . i-- -.
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6.2. FAILURE  PROPAGATION THROUGH THE INTERFACES

The failure prcqqation  thou&$  the intafacs kam tfic A-DCS to FOP

TBD-.

isanalysedwitbin

f.
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6.3. SAFETY REGULATIONS

I-Iazad’ - item
RadioactiveSource' NO&?

Toxic Sources NoaC

ComsiveMaterials Nolle

pnssurizedsystems NUiK!

IgnitionSovrces NOXE

Pyachnics/Chdoxmice  None

Ciyo~enics  /Cooling Fluid NOne

T&k 41/I : Hazard List.

Thefollowingisalistof~~offailuresoftbtinstrumm,itsassocjatedGSEaadanyaha
special equipment needed for uanqxxMon;handhg,  assembly, integration aad test_

Consequewe Reference to Safety File

Violation of mechanical requirements . NOne

Violation of electrical requirements None

unintentional pyre firing NOne

Violation of radiation requirements NOne

Unintcndonal ignition NOae

Re4easc of debris NonC

L+=We/wt= NOne

Ullintalti~ deploymeQt Nont
I

T&k 6lR : Gmsquence  of Faihk

--
L/


